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hee Introduction To Kayachikitsa, like my 
previous books on The Fundamental Principles of Ayurveda, has 
grown out of my post-graduate lecture-notes on concepts basic to the 
study of Kayachikitsa or Intern al Medicine. In publishing this book, 
Iam also fulfilling the mandate of my revered preceptor Vaidyaratna 
Capt. G. Srinivasa Murti, B.A.,B.L. & M.B. & C.M. He has been urging 
on me to present the physiological doctrines and concepts of Ayurve- 
da so that the theories of pathogenesis and therapeutics of this 
system can be intelligently followed and practiced. In addition, I was 
also called upon to fulfil his oft expressed wish “to make the 
teaching of Ayurveda widely known and become readily available 
for proper appraisement and appreciation by savants of Western 
Medicine for the general advancement of the Science of Medicine and 
the alleviation of human sufferings in their own countries. The 
best way of implementing our wishes, in this regard, is by presenting 
Our ancient teachings through the medium of English (now known 
almost throughout the world ) and also through the language of Mo- 
dern Science, as far as possible.” Iam, therefore, placing before 
research workers, and teachers, at the under and post-graduate levels 
and students—both under and post-graduate—the theories and 
concepts of Ayurveda which are basic to the study of Kayachikitsa or 
Internal Medicine. This, I have donein a language easily intelligible 
to all modern students of medicine, regardless of their denomination— 
ancient or modern; eastern or western and shuddha or mishra. 
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The Vaidyaratna was never tired of laying emphasis on the need 
to focus attention on and to work on features common to both 
Ayurveda and Modern Medicine, rather than magnifying and 
enlarging such differences as have been caused by time and space and 
thus widen the gulf that already exists. 


Two factors, among others, are seen to be responsible for the 
lack of mutual appreciation and proper understanding of the points 
of view of the Ayurvedic and Modern systems of medical thought 
—patriotism and sentiment standing in the way of the former and 
inadequate, knowledge in the case of the latter. Basic difference, if any, 
between the old Ayurvedic and the more youthful Modern Medicine 
is comparable to the difference between the general or s@m@nya and 
particular or vishesha; generalisation and specialisation and, synthe- 
sis and analysis. 


A careful, critical and unbiased study of the classical Ayurvedic 
texts show that by the time the samhita—granthas were compiled, the 
Science and Art of Ayurveda had already passed through the stage of 
specialisation and, knowledge flowing from different specialised fields 
of medicine and allied sciences generalised, simplified and prin- 
ciples enunciated. It is thus seen that, even as early as the time of 
Punarvasu Atreya and Dhanvantart, many positive concepts of far- 
reaching importance and significance became the basis for the study 
and practice of the Science and Art of Ayurveda. Some of the con- 
cepts, reminiscent of the more recent ones are: Man is a composite 
whole of matter, mind and the spirit; he isa part of a much larger 
universe in which he lives (in fact, he has been described as an epitome 
of the universe ) and a creature of a relatively smaller environment 
that surrounds him; the larger universe and his immediate local envi- 
ronment—the physical, biological and psychological—act on him as 
stressors (or cause abhighata ) and he reacts to them with suitable re- 
sponses engendered by internal stresses; he 1s constantly called upon to 
adapt and condition his internal environment (dehadesha) suitably, in 
keeping with the everchanging vicissitudes of his external environment 
( bhiidesha) and maintain a_ steady-state equilibrium—dosha— 
dhatu—-mala sdmyata ; his internal steady-state represents an unstable 
equilibrium of the three-fold forces and factors that govern all vital 
events and processes vata, pitta and kapha—which tend to become 
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disturbed—dosha vaishamya—under the influence of (a) internal 
stressors which may be somatic or psychic shdririka or mdana- 
sika—in nature and origin, i. e., Gdhydtmika, or (b) stressors 
that operate on him from his external environment—physical, 
including chemical, biological or psychological i. e., @dhibhautika 
and (c) others, that are due to providential dispensation and on 
which man has no control—a@dhidaivika; Gdhyatmika types of 
stressors are asdimendriyartha samyoga and pragnaparadha ; im- 
portant among a@dhibhautika and Gdhidaivika stressors is parinadma; 
the internal steady-state of man which is always in a state of unsta- 
ble equilibrium and flux moves from one steady-state to another 
under the impact of the one or the other of the three kinds of stres- 
sors ; the inability of man to achieve and maintain his internal steady 
—State equilibrium initiates the process of disease; dis-ease is 
a process and not a state—the process once initiated, moves through 
six consecutive evolutive steps, the recognition of which latter is im- 
portant from the point of view of preventive and curative aspects of 
Ayurveda; the evolutive stages of the process of disease are described 
in the concept of vogakriya-kala; the object of chikitsa or treatment 
is: (i) preservative, conservative and preventive. These objectives 
are achieved best by rasdyana and vajikarana therapies, which seek 
to enable the subject to maintain his steady-state equilibrium, adapt 
and condition himself to various kinds of stressors, extend his longe- 
vity and increase his re-productivity. Other measures included in 
this concept are, the adherence to the principles of dinacharya and 
vitucharya, and (ii) curative, which is to be achieved by samshodhana 
or depletory and samshamana or palliative therapies. 

The concepts briefly described above and others equally impor- 
tant, such as the concept of kaydgnivyapara or metabolism, the 
concept of vyddhikshamatwa or innate (natural) resistance to the 
process of decay, degeneration and disease as reflected in the concept 
of shleishmika 6jus and, the concept of the specificity of srofadmsi 
(the internal transport system and specially the capillaries), to 
mention a few among the many, are seen to be presented in the 
samhita—granthas through terse aphorisms -s#tra, shloka or gadya, 
as the case may be. It is seen, in addition, that of the three main 
samhita—granthas, Charaka samhita represents, more or less, 
the recorded proceedings of several seminars of Internists convened 
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from time to time under the distinguished chairmanship of Punarvasu 
Atreya in which participated eminent authorities of medicine from 
different parts of the then civilised world. Sushruta samhi@ is seen to 
represent the recorded version of discussions that took place 
between Dhanvantari and his disciple, Sushruta. This book is 
mainly surgical in its outlook. Vdagbhata’s Ashtanga samgraha and 
‘ Hridaya’ represent compilations of not only the valuable features of 
the two great medical classics, mentioned above, but also from other 
extant and contemporary literature of his time. Much later works 
such as Madhava Nidana, Sharangadhara samhita and Bhava-— 
prakasha are seen to have drawn the required material from the 
three main Ayurvedic classics. 

It is also seen that the original work of the school of Punarvasu 
Atreya, compiled by his student Agrinvesha, known as Agnivesha- 
samhita (2500 B.C.) was redacted by Charaka, round about the 
2nd century B.C. A later authority, Dridhabala, is seen to have 
redacted Charaka samhita and rewrote two sections viz., kalpa 
and siddhi sthanas and a few chapters of Chikitsasthana, some 
time between the 3rd and 4th century A.D. Of the many commenta- 
ries on this samhita, the one written by Chakrapdani Datta, in the 
middle of the 11th century A.D. is available today. The others have 
been lost. Similar is the case with Sushruta Samhita—the original 
belonging to about the 5th century B.C. is seen to have been redacted 
much later by Nagarjuna. Two commentaries of this samhita, 
available at present, are those of Chakrapani Datta—and this covers 
Sittra sthana only—and that of Dalhana. 


It will be noted that the original samhita granthas were redacted 
many times and available commentaries thereon were written over 20 
centuries later. It is obvious that the learned commentators proceeded 
to interpret the original aphorisms having regard to traditional 
methods of interpretations followed, for ages by commentators. It is 
also obvious that they were considerably influenced by prevalent state 
of knowledge of the medical science in their own times. A careful 
study of these commentaries fails to show if the original aphorisms 
were interpreted by them—especially in regard to anatomical, physio- 
logical (including biochemical) and pharmacological concepts—having 
regard to and in terms of actual anatomical structures seen by them, 


e e « x oe a e e 2 e e i ° 


‘ 2 i ; : ‘ ; , - preface 


physiological processes and biochemical events observed and studied 
practically by them. If they had, no evidence of such observations are 
seen mentioned in their commentaries. 


Valuable as these authoritative commentaries are--they are 
replete with extremely useful observations and interpretations——the 
question if these are sufficient to teach Ayurveda today will arise. 
Perhaps not entirely, as these interpretations are neither descriptive 
nor demonstrable. The commentators have taken it for granted, in 
many cases, that the teacher and the taught are both already acquain- 
ted with details of the topics under commentary. Hemdadri, for exam- 
ple, has assumed that the term virya means shakti (energy ), which 
is a fact well known all over the world—aRyert alqsteat MHS sere: | 
(Hemadri on Ash. Hri: Sitra 1: 17). We come‘across many such obser- 
vations in the several commentaries on the samhita-granthas. We 
also come across brilliant expositions in them. For example Chakra- 
pani Datita’s commmentry on dhatwagnipaka recalls to our mind some 
of the main and salient features of intermediary metabolism, described 
by modern physiology. Even in such fine expositions, as the one 
cited above, we miss details. They are in the nature of generalisations, 
It was obviously expected of the teacher to supplement with details 
while actually teaching the subject, having regard to things as they 
obtain in the living body. This tradition having been virtually given 
up, teachers of Ayurveda, in the present are neither able to furnish 
the required details nor provide objective demonstration of what has 
been said in the original aphorisms and commentaries thereon. The 
filling up of the gap and the furnishing of details means research. It 
would appear that the proper teaching of Ayurveda will go by de- 
fault unless it is backed by sufficient scientific research in its various 
aspects. In the alternative, if the concepts enshrined in the 
samhita-granthas are to be properly taught, then an approach diffe- 
rent from the one followed so far has to be made and this approach 
should not only canalise upon available commentaries but also 
banefit by the outcome of modern scientific researches in related 
realms of science. In doing so, the teacher may follow with profit, 
the methodology of science recommended by Charaka for the study 
of Ayurveda. They are: (i) pratyaksha or direct observation; (ii) 
anumana or the application of deductive, inductive and analogical 
reasonings: to the analysis of the facts observed, (iii) paying due 
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regard to a@ptopadesha or known authoritative knowledge on the 
subject under study. Or, in the alternative, (i) to commence the 
study with reference to Gptopadesha to begin with, (ii) follow this 
study with direct observation and ( iii ) The submission of the facts 
of observation to crucial analysis with the help of deductive, 
inductive and analogical reasonings. It is obvious that the validity 
of conclusions reached, in the process, are to be subjected to 
experimentation i. e. pariksha. The application of these time-tested 
scientific methods, in the teaching of Ayurveda, has to be emphasised 
even more today than ever before. It must not be forgotten 
that the doctrines, concepts and principles enshrined in the samhita 
granthas relate to events and processes that occur in the living body 
and they are meant to be studied, as far as possible, practically and 
understood, rather than speculated upon. Sanctified, as they are, by 
time and experience, these doctrines, concepts and principles, have a 
great deal to contribute to the world of medicine today. Mere appeal 
to aptopadesha, ignoring the other two equally important methods of 
study may not serve the purpose for which the study of Ayurveda 
is meant. 


I have, in writing this book, followed the scientific methodology, 
referred to above. 


Students of and workers in Modern Medicine have been left in 
ignorance of the most valuable features of the Science and Art of 
Ayurveda, largely due to the assiduously propagated view that, the 
system and its concepts have become obsolete and they have very 
little of new ideas and thoughts to contribute. In addition, the Jack 
of acquaintance with the language of the original Ayurvedic classics 
and commentaries thereon, has discouraged even the more earnest 
among them from venturing on a study of the system. In contrast, 
they seem to know a great deal about the contributions made by 
early Greek savants of medicine, of the eminence of Hippocrates, 
Galen and others. They take pride in the revival of the scientific 
spirit of enquiry of ancient Greeks. In comparison, recent attempts 
at the revival of interest in the teachings of Ayurveda and its study, 
in their view, is like attempts to resuscitate ‘a dying, if not a dead 
horse’. Strange as it may seem, there is today a tendency to revive 
interest in the old medical doctrines of Hippocrates—a ‘dead horse’ 
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since buried. Lacking in an integrated or-synthetic concept of the 
personality of man, modern medicine is seen to:have developed a 
tendency to revive the ancient constitutional concept of Hippocrates 
and rename it as ‘neo-Hippocratism’. We thus see the well-known 
medical historian Prof. Arturo Castiglioni observing that: “Recent 
evolution of microbiology, the progress of knowledge of nutrition 
and metabolism, the concept of integrative functioning of endocrine 
glands and the vegetative nervous system and, the studies of allergy 
and immunity have revived the clinical interest in the study of consti- 
tutional or integrated concept of the personality of man as a whole. 


“Such principles indicate the orientation of Modern Medicine 
toward a neo—Hippocratism, a return to some of the classical princi- 
ples of medical thought. Modern Medicine today turns to a dynamic, 
synthetic and unitarian direction after a period in which a morpho- 
logic, analytical, localistic tendency dominated. It is a return to the 
classical concepts of the ancient sage of Cos, focussed on the well- 
being of the individual and the improvement of the race, seeking for 
the cause of the disease, its prevention and cure, both in the indivi- 
dual and in his environment”. 


Modern trends in the field of medicine of the type referred to in 
the foregoing paragraphs should compel attention to the need to 
revive interest in the more advanced and highly developed doctrines 
of Ayzrveda relating to man, his physical and mental personality. 
These doctrines have more to give to the world than those of the 
sage of COS. They deal with man as a whole and the unitarian direc- 
tion of various processes— physical (including chemical ), biological 
and psychological. Regardless of the superstition, assiduously propa- 
gated with religious fervour, that, there is nothing in Ayurveda 
except its rich materia—medica, which deserves being looked into, it 
must be stated that the basic doctrines and concepts of this system, 
represented by its DOSHA-DHATU-MALA siddhanta offers itself 
as the existing conceptual scheme of medical science in the world, 
unlike the doctrines of Hippocrates, since repudiated. The emerg- 
ence of facts contradictory to this existing conceptual scheme need not 
necessarily overthrow it. As observed by James B. Conant, in his well 
known book “ On Understanding Science”, “ We can put it down as 
one of the principles learned from history of science 
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that a theory is only overthrown by a better theory, never merely 
by contradictory facts. Attempts are first made to reconcile the contra- 
dictory facts to the existing conceptual scheme by some modification 
of the concept. Only the combination of a new concept with facts con- 
tradictory to the old ideas finally brings about a scientific revolution. 
And when once this has taken place, then, in a few short years discovery 
follows upon discovery and the branch of science in question progres- 
ses in leaps and bounds.” This view, coming as it does from a ‘famous 
Scientist’ in his explanation of “Science and its Role’ today, is of natio- 
nal importance. It is also of iinportance to students of Ayurveda as 
to those of Modern Medicine. The existing conceptual scheme of medi- 
cine offered by Ayurveda has not been looked into with the care it 
deserves. The rejection of this scheme on ex-parte grounds is, therefore, 
illogical and unscientific. This is specially so when modern medicine, 
which has hitherto devoted itself to specialisation and has in 
consequence accumulated an amazingly large volume of data relating 
to details, which it finds difficult to synthesise and is therefore unable 
to offer a broad-based conceptual schema of life, life-processes 
and living states. The logical thing to do, in the circumstances, is 
to reconcile contradictory facts if any, with the existing conceptual 
scheme of Ayurveda, modifying the latter where found necessary 
and desirable. This book represents one such attempt, 


It has been said that “Medicine is what Physiology makes it”. 
A similar observation is seen to have been made by Chakrapani 
Datia, while commenting on grahani chikitsa of charaka samhita. 
He observes that prakrita gnana or physiology of agni should precede 
the study of vikriti gnana or the pathology of grahanidosha’— 
a4 Selden THe SRC sea aa 
faecenm BATE | ( Chakrapani on Charaka Chikitsa 15-3). He has 
also made similar observations in the context of vd@lavyadhi 
chikits@ and, the determination of abnormal colours of the skin, 
in the chapter on varna swariyam indriyam — ( a) aifarry 
Mag Aaa — atacand alaag | ( Chakrapani 
on charaka (b) satamnadasatgaare sefanita aaa 
(Chakarapani on charaka : Indriyal : 8 ) It is obvious that these obser- 
vations hold good to the study of other pathological conditions also. 
Due to a variety of causes, which need not be gone into here, the 
study of prdakrita sharira gna@na or physiology has been sadly 
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neglected in the past. This has left a big lacuna in the teaching of 
Ayurveda. It is obvious that attempts at a reconstruction and reorien- 
tation of the physiological doctrines of Ayurveda cannot afford to 
loose sight of the phenomenal contributions made by modern resear- 
ches in related fields of science. 

I have endeavoured in this book to introduce some of the more 
important physiological concepts of Ayurveda, an understanding of 
which is the sina qua non for the study of Kda@yachikitsa. I have 
brought to bear upon these concepts the facts of modern researches 
in allied fields. In doing so, I have adopted the historical method of 
approach and enlarged the concepts which have been brought 
nearer to modern advances. Concepts of Ayurveda, which can 
contribute original and new ideas and thoughts to modern medicine 
have also been worked out. The book has been so written as 
to be useful to research workers, teachers and students. 


While concluding, I have to acknowledge the benefit I derived 
from the discussions I had with my colleague Ayurvedacharya 
Shri Rama Raksha Pathak, Officiating Director of the Central 
Institute of Research in Indigenous Systems of Medicine, Jamnagar. 


In fact, he collaborated with me at every stage of the writing of 
this book. I have also benefitted considerably from the discussions 
I had with the learned principal of the Post-Graduate Training Centre 
in Ayurveda, Shri Bhaskara Vishvanath Gokhale, Ayurveda Parangat, 
especially on the Concept of Srotas. A source of greatest possible 
inspiration for me to write this book was the encouragement given to 
me by my distinguishd friend Vaidyaratna Pandit Shiv Sharma, 
Chairman, Board and Faculty of Ayurveda, Bombay State. I am 
obliged to my encyclopaedic collegue, Shri Chandrakant P. Shukla, 
Assistant Professor of Ka@yachikitsa of my Department who kept me 
fed with all the references I needed from the Samhita granthas and 
commentaries thereon. The discussions we had brought to light 
many obscure points. Evenso, I am obliged to another of my 
collegue, Shri Trilok Chandra Jain, Assistant Professor of Ka@yachtki- 
tsa-Shariva of my Department, who has undertaken the trying task 
of rendering this book in Hindi. 


I acknowledge my gratitude to Dr. Chester M. Southam, M. D. 
of the Sloan-Kettering Institute for Cancer Research, New York 
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City and the authorities of the Institute of Pathology, Western 
Reserve University, Cleveland, Ohio (U. S. A.) who were good enough 
to spare me reprints of the research communications of the late 
Dr. Louis Pillemer and co-workers on Natural Resistance and 
Properdin System, required by me in connection with the study of the 
Ayurvedic concept of shlcishmika ojas and vyadhikshamatwa 
( sahaja ). 

It is said that the profession of teaching carries with it many 
advantages. One such advantage is that the teacher learns while 
teaching. I have to confess that, in my case, the teaching of 
kayachikitsa to the Post-graduate students of Ayurveda, benefitted 
me considerably, in the sense that, the academic discussions 
we had, gave me, possibly, more than what I could have given 
them. This is particularly so in the discussions I had with the Post— 
graduate students whose theses I had to guide and direct, during 
the last two years. 

Last but not the least, I am greatly beholden to Messrs. Popular 
Book Depot, the well-known publishers of standard medical and 
scientific books of Bombay for having undertaken to publish this 
work. 


C. Dwarkanath 


Jamnagar, 
29th June 1959. 
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The missing portion in page 299, para 2, line 11 


The heart capillaries branch and anstamose with each other, 
between meshes of the muscle fibers so that each fiber is closely 
surrounded by a capillary net. In general, capillaries parallel the 
fibers. According to J. T. Roberts “ Normally, an optimal capillary 
concentration is maintained throughout life’. He has shown that, 
“this to be 3342 capillaries per square millimeter in normal adult 
hearts, which have an average muscle fiber diameter of 13.9 microns 
and a ratio of one capillary for each fiber ”’. 


It will thus be seen that the distribution of blood vessels throughout 
cardiac tissue is so complete that no other tissue is better nourished. 
Copious supply of nutrient materials pass from blood plasma through 
the interstitial fluid to the cardiac tissue. In other words, poshaka 
dravyas carried by vasa dhatu or annarasa, as it is also called, in the 
uras (thorax), nourish and support ( avalamabhana ) of the hridaya 
(heart ). 

Vagbhata’s reference that avalambhaka supports the other 
kaphasthanas (sites), by virtue of its ambukarma is identical to the 
function of blood—plasma which is the source of fluid—( water ) supply 
to other kaphasthanas viz., kantha (throat, pharynx), shiras (head ), 
kloma(?), parvas (joints), @mashaya (stomach, in particular and, 
small intestine, in general ), medas (adipose tissue), ghrana (olfactory 
apparatus ), jikwa (the apparatus of gustation ) rasa ( tissue-fluid and 
lymph ). 

Thus, the concept of avalambhaka kapha is significant in the 
context of (a) nourishment and lubrication...... 





i; Js. Roberts, ‘“* Dynamics and Circulation of Heart Muscle; Cardiac;Reserve ; 
Cardiac Cycle ”, Pathologic Physiology., p. 57,, 1951 Edition., Saundrs’s 
Publication. 


The missing portion in page 255 para 2 


These conditions would appear to arise out of injury to and 
diseases of the channels of distribution of this vital substance, its 
altered composition and deficiency respectively. 

Says Sushruta: “ Abhighita (trauma), kshaya ( wasting disease ), 
kopa (anger, rage), dhyana (concentration, cares and anxieties ), 
shrama (fatigue), shoka (grief) and kshudha ( hunger, starvation ) 
lead to the loss of ojas through dhatugrahanas' resulting, firstly, in 
visramsa (under the influence of vata ); secondly, in vyapath (due to 
pitta ); and, thirdly, in kshaya (due to kapha). Dalhana’ has examined 
the implications of the term dha@tugrahana nisrutam (qIquzqtt-ady ) 
and interpreted it as dhaluvaha srotatmsi (channels through which 
nutrition to dha@tis is conveyed—the tissue capillaries ) and misrutam 
as nigraham, or in the alternative, the former, in his view, may 
relate to hridaya and, the latter, to the leakage or escape of djas 
form hridaya (which latter is the seat of the djas) through srotomukhas 
(the pores or openings in its srvofamsi ). In other words, (i) djas leaks 
through or escapes from dhiatuviha srotamsi (instead of reaching the 
dhatis or tissues and, therefore, dhatiis fail to secure the protection djas 
affords them: or (ii) djas, instead of being transported from hridaya 
through its dhamanis, leaks or escapes from the svoftdnzsi of this organ 
through their mukhas (pores or openings). This is Gjovisramsa. 
Dalhana attributes this phenomenon to the influence of va@ta and pitta’. 

Chakrapanidatta has also interpreted the term dhdlugrahana 
nisrutam as dhaluvaha srotdmsi and, cited the use made by Charaka 
of the term’ dha@tugrahanani srotamsi djovahani’ in this regard, and 
stated that, these svofamsi are also djovahas". 

1. aaa aca nea ASAT SAETA: | 

att: Gaye Bea agate 
aa: AaINd Teageaala ssa: ( Sushruta :Sutra 15 : 23) 

2. aeq taal anatase aat etet:........0 (Ibid 24 ) 

3. sarlalraratetizghisa: 4 migsene —sitamarizeans | —oegisia- 
mazegea: ans waat gad Fea qaaenta aaa ataifa aca 
faa fa arageeeqwe; azal agueil ey agazetaal cara, 
cereal ara gatq | ( Dalhana on Sushruta: siitra 15: 23 ) 

4, ...aeal Ta Feria aqaznia aaa stsiendia ; zexh—* sitshaer 
faaeyzed atSieael aad: | (A. |. A. 2°) sil feat TgquaTaltaaaa Tig 
Fant ez, aa fad aalitea; Gar’ isan’ aft qe; aa sbstaieeatag 
alz feqaiaaa: ’ ziq an: | ( Chakrapanidatta on Sushruta Siitra 15: 23 ) 
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chapter 1 


kayachikitsa 


ge ga é9 g@ da a ga fo 


A. in the modern system of medicine, 
where the subject Internal or Innere Medicine commands major 
attention and study, so also in Ayurveda, kayachikitsa claims a major 
part of the system. In fact, no other branch of Ayurveda has claimed 
as much importance and attention as kayachikitsa,. 

Literally translated, the term kdyachikitsa means the treatment 
of diseases pertaining to kdya. The term kdya is derived from 
the root fa. ™@gqyq meaning to collect. The term ‘collection’ refers 
here to food—daa atan2fa: By implication, it will follow that 
kaya takes in food, digests, absorbs and metabolises it. In a word, the 
term #@ya means the building up of the body with food. 

The question may now b2 asked as to why this main and 
important branch of Ayurveda has not been called either as sh@riva 
or deha chikitsa — these two terms being usually used as _ syno- 
nyms of the term kaya. Since the term kaya has, instead, been used 
it should naturally be expected that this term should have some 
special merit, import and significance which the other two terms may 
possibly lack. It is, therefore, necessary to examine the origin, mean- 
ing and significance of these two terms. 

Sharira—The term sharira is derived from the root—J-8€7Z ; 
aaa stata sit sity.’ meaning, ‘to be rendered to pieces’ and, conveys 
the idea underlying ketabolic processes. 


1. Sabdhasthoma Mahanidhi. 
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Deha—This term is derived from the root—fag- 94? meaning 
‘to grow’ or ‘to develop’. By implication, the term deka would 
convey the idea underlying anabolic processes. 

It will be seen from the foregoing that the term kaya compre- 
hends the entire process of metabolism, rather than either ketabolism 
or anabolism only, implied by the terms sharira and deha respec- 
tively. The term k@yachikitsa will, therefore, refer to the treatment 
of diseases, the origin of which can be traced to impaired metabolism, 
that is to say, the concept of k@yachikitsa is based or built upon an 
intimate understanding of nutrition and the agency or agencies respon- 
sible for digestion, absorption and metabclism. In other words, it 
rests on the concept of antaigni." Diseases and disease syndromes‘ 
which arise inthe wake of the disturbed or impaired functioning of 
antarégni and the treatment for the same, is dealt with in 
kayachikitsa. 

In this view, therefore, kéyachikitsa is mainly concerned with the 
“principles and methods of treatment of diseases, primarily of endoge- 
‘nous origin, engendered by the impairment of nutrition and metabolism. 
It embraces the entire body.” 


The Body—A Product of Nutrition 


The body, according to Ayurveda, is the result or an outcome of 
nutrition. Diseases, on the other hand, are the result of mal and/or 
impaired nutrition.’ Says Charaka, “The body is the product of food. 


At a rr 


2. Ibid. 
3. FAA aaca-acaeeat ( Gangadhara ). 
Haare anaea ( Chakrapani ). 

4. gata aa aaledaaat = saudlaccaantaanencaatetar- 
aaaaraaly | (Susruta ). 

5. aa: aa add, cea Palace, sao, ware: aalgeqney ata sacar 
cata: saad; al; mala wer aa a all src, aqeilated 
amps “sR? aft ANA, TRA HAWS ag, Fh I VFM: 
sire: aazaaiad | aed Pcs atzad a 9 nrafateca: 1 ga ath 
aad, ad sana: aarahransaa: ten: afesteza wales | 

( Shivadasa Sena ) 

6. sneaand eg trevaleaan: | 

eantasaera 2a: qaqa: (Charaka: sutra 28; 45) 


os # @ *# 4 & « kayachikitsa 


Diseases occur as the result of faulty nutrition. The distinction 
between pleasure (health) and pain (disease) arises as the result of 
difference between the wholesome and unwholesome diet.’”’ 

“The body is the outcome of the nutrition ingested in fourfold 
manner viz., eaten, drunk, licked up and masticated. Even so, diseases 
to which the human flesh is heir to also arise as a result of the food 
that is eaten, drunk, licked and masticated. It is the distinction 

etween the use of wholesome and unwholesome dict that is responsible 
for the distinction between health and disease. ’” 


The manner in which the nutrition ingested is digested ; the way 
in which its various components are metabolised into appropriate 
dhalu or tissue elements, and how some of its constituents are broken 
down for being utilised for the production of energy required for vital 
activities, depend upon factors which are grouped under the term agni. 

The body inherited from the parents carries in each one of its 
innumerable cells’ a blue—print of its own particular and special pattern 
of structural plan. As the cells of the body die, they are replaced by 
new ones of the species on the basis of this blue-print. In other 
words, new cells are born and they take the place of the old ones, 
as quickly as the latter die. 

This process of birth and death is going on all the time-—the dead 
cells being replaced by the new ones of the species. Thus, while it 
seems to us that our body is stable and ‘intact, in reality it isdying and 
is being reborn all the time. The materials with which new cells are 
manufactured are derived only from one source, and that source 
is food. 


7 ayaa @ Maal aad atayacy | 
aa aq Guard(eagurqgénag | (Charaka: sutra 25; 29) 

8. Ibid. 

9. Theterm cell is used here advisedly on the basis of the reference by 
Charaka to the extremely tiny units of the various parts and organs of the 
body, which may not be further subdivided without the risk of their 
ceasing to exist as units of life. In other words, the paramanus 
mentioned by Charaka are the biological atoms i. e., the ultimate units of 
life. 


MMT wawpazanctdeaa aaa, 
atagaiadaeraadraaares | 
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By the same token, the material for the formation of the func- 
tional factors, such as vata, pitta and kapha, as well as the sevenfold 
structural elements viz., the sapiadhafis, are also derived from the food 
ingested. This fact has been vividly portrayed by Charaka. He 
observes, “ The various kinds of wholesome nutrition consumed in the 
form of eatables, drinks, electuaries and masticables, after being 
properly digested by the %shma of the particular dhatu-which ushmea 
is supported and augmented, as it were, by the antavagni ( pachaka- 
pitta )—imbue the entire body, wherein, the sharira dhatu-paka 
(metabolic process ) proceed without respite, as the inexorable kala 
(time ), wherein, the circulation of the body~elements and the body— 
pathways are unhampered, with growth, strength, complexion, 
happiness and life, as well as replenish the body elements. It is by 
being nourished by corresponding elements that the body—elements are 
able to maintain the body in normal ( stable ) condition.” 

The food ingested is separated into two fractions, viz., sdra@ or 
the nutrient portion and kita or the waste product.'! The waste or 
degraded fraction’ is stated to furnish the material for the formation 
of sweat, urine, faeces, the three doshas ( va@ta, pitta and kapha), 
the excretions of the ear, nose, eye, mouth, hair-—follicles and the 
genital organs, as well as hairs of the head, beard and the hairs 
of the body, nails etc. 


10. fafasaha Wa até ata saediearaihesaaw waediqo aaa 
peazatataaniaqreatiasdpaaraa: «Fas ular Astals 
VATA BW TAA FE area: sEetaHaTaed uw (Charaka; Sutra 28: 3 ) 

11° The root /#z means‘ to go out’ or ‘be thrown out’. Substances of the body 
which have a tendency to be separated and eliminated are covered by the 
term kitta. The term mala is generic — afaaleong 4.: ‘malam, beca- 
use it causes uf#4’. In other words, the degradation products of the 
adhatus or body elements are known as malas. These products are stated 
to contribute to the formation of such body structures as hair, nail, the 
skin etc, 

12. It is of interest to note that the degraded proteins are, today considered 
to be used up for structural purposes in animals. Says the well known 
physicist J. D. Barnal,in his * Physical Basis of Life’ (1951 Edn. p. 40) 
“ The first hints at the deciphering came from the structures of degraded 
proteins—those used for structural purposes in the animals themselves, 
such as skin, hair and those produced by violent reactions, such as 
the boiling of an egg. ” 

13. aE wa: Pee 4 aeReIAnAtaaa | Pareto: Boye 
MAERIGMEMAAAGE FUMASATAIAATTA: FAT | 
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Even so, there are references to the fact that the nutrition inges- 
ted in different forms furnishes raw materials required for the 
synthesis, nourishment and sustenance of the different structural and 
functional elements of the body, viz., sharira-dhatis and sharira doshas, 


including the sensory components and various other structures of 
the body." 


It will be seen from the foregoing that there are at least three 
factors which are basic for the maintenance and promotion of health 
or the causation of disease, decay and death, viz., (i) the primary 
substrate or menstruam provided by the parents; (ii) the nutrition 
and (iii) factors in the substrate which are responsible for the conver- 


sion of foods into dhatiis, doshas and malas, These latter factors are 
known together as aguz. 


Of the factors mentioned above, agni, in the context of 
kayachikitsa, deserves detailed consideration. But, before proceeding 
with the study of this factor, it is necessary to examine the implica. 
tions of the term chitkitsa. 





14, geaita creramRtraaaieaaaygal ae BARAT saMNqdaes ais 
qrapresreqanaaay: , a Aa Ta MIA: eeeyT: TATE TABS GT: eA ATAHTAA 
TUITAMA | We Wel waa GTA: 1 TTT 
elorgat waat seearaaereera we: arvana | (ee 4 aerate 
{ Charaka: Sutra 28; 4(3);4(4);4(5).J 
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chikitsa 


Ga Go G8 fa G2 fa a eo 


The term chikilsa is derived from the root 
fat tga | i. e., Rit is to adopt measures calculated to the removal 
of the factors of disease. According to Amarakosha, chikitsa is 
rukpratikriya (eeatateen )°. Vaidyaka-shabda-Sindhu has defined 
this term as voganidtina pratikara (twideateae). Ayurveda has 
offered the following descriptions :— 

(i) ar Pear earsertoht ar Pareear faneta! 
(ii) aia: Geary ate aaa: wats ot Par Rear... 18 
(41) anf Reynrat sear arise 
garda Pafecueaty tiara ul 
The term yvogipanayana (%amqaat) and ruk-pratikriya 
(a gidfhat ) convey nearly the same meaning viz., measures calcu- 
lated to the removal of the disease (factors ) and the treatment of the 
disease respectively. The term roga—nidana pratikava ( twhregA— 
35h ) lays stress on the removal of the causative factors of diseases. 





15. Theterm ‘Chikitsa’ belongs to the feminine gender and is derived 
from the root fe taragy! (Shabdasthoma Mahanidhi ) 


16. Amarakosha 

17. Vaidyaka Shabda Sindhu. 
18, Charaka; Sutra 16; 34. 
19, Ibid 9; 5. 
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Stated in brief”, says Sushruta, “measures calculated to the removal, 
of the causative factors (of diseases ) is chikitsa.” * 


7 


Acharya Charaka has further amplified the scope of. the term - 


chikitsa. According to him, “the mere removal of the causative fact- 
ors ( of the disease ) may not always result in the total removal of the 


4 


disease as such, because, the effects of the diseas2 may still continu: ' 


to be operative”. Hence, in this view, chikits« aims, not only at the 
radical removal of the causative factors of the disease, but also at the 
réstoration of the doshic equilibrium.*! 


The achievemznt of these twofold aims depends upon four essen- 
tials viz., pida-chatush'ayz or chitushpida. These four essen- 
tials, known also as four limbs of therapy, which are vital, not only 
seek to remove the causes of the disease but they also aim at the 
restoration of the dosha-dhatu-mala s@myata or equilibrium 1. e. 
homeostasis.” 


The Paryayas or Synonyms of Kayachikitsa 


The above apart, the paryayds or synonyms of the term 
Rayachikitsa, in their turn, are indicative of the different aspects 
of it. They are: (i) chihitsitam; (ii) vyadhiharam ; (iii) pathyam ; 
(iv) sidhanam;(v) prayaschittam (vi) prashamanam; and (vii) 
prakritisthipanam.” The implications of the term chikitsa have 
already been examined. The term vyddhiharam means ‘the remover 
of disease.” The term pathyam means that which 1s compatible to 


ee eet eer 


20. dra: earn Ferrata | ( Sushruta ) 








21, aol Myadat aeaat aates | 
. smaa ganar Pieccatrad « (Charaka; Sutra 9:5) 


22, The stability of the internal environment—the mulicu-inicrne, which is 
so characteristic of the healthy body is spoken of as the homcostasis 
The stresses which threaten the constant state of the fluid mainx of 
the body, the mzlien of Claud Bernard, are innumerable and may come 
from within or without. The organism must have effective *self- 
righting’ adjustment in order to check its functions, or disintegration 
of. its parts would occur when subjected to stress. Cannon referred 
to ‘this condition as homeostasis. 


( Cannon W. B. ‘ The wisdom of the Body ’, 1939 Edn. ) 
23, Fufartud aifret qey mraativay 
WUAard WA WHAM aT u (Charaka; Chi. 1:3) 
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health."* The synonym sadhana pertains to measures which aim at 
the mitigation of both the causes and effects of the disease.” 
Aushadham, on. the other hand, means that which consumes the 
disease. ** The term prayaschitta means the removal of the fear of 
disease from the mind. The term prashamana means paliative 
(as opposed to curative ) measures.” Prakriti samsthapana means 
the restoration of normalcy.”® The term hitam refers to that which 
is conducive to health and its nourishment.*® 

Bheshajam, on the other hand, means that which conquers the 
disease.*' This latter term, however, generalises various features 
implied by other synonyms. It is indicative of the main scope of 
chikitsa, which are two. They are:— 

(i) the promotion and preservation of health and strength in 

the healthy ; and 

(ii) the elimination of the disease in the ailing and afflicted i. e., 

curative treatment. 

The promotion and preservation of health and strengthin the 
healthy.—This aspect of chikitsa comprehends two measures viz., 
preventive and prophylactic. According to Ayurveda, the prevention 
and the protection of the body against disease and decay as well as the 
promotion of the ojas' are achieved bast by the observance of the 
regimen of swasthavritia and the practice of injunctions laid down by 
Charaka, in the chapter on /¢napadodhwamsaniya ( inthe Vimana- 
sthana ), as well as by the adoption of measures described by him in 
the chapters on Rasdyana and Vajikarana. 

The elimination of the disease in the ailing and the afflicted— 
the curative treatment: The therapies of proven utility, comprehended 

24. qea qaiSada aq ( aq-ye7d ) (Charaka; Sutra; 25:45 ) 
qeq Gay aaa feaq ( Gangadhara ) 

25. aad sew Tar areagea Maar sia ga ara 

26. aura: froua amaed aq aq aNTaH | 

27, waer eT Pad saat Fea aq aT | 

28. safer aaa Vat ay aaa | 

29, TET CATATHIA TeETTEMTIAA | 

30. fea Vyerary | 

31, Sy Unig Haifa Wasa 
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ander this heading comprise of (a) shodhana, (b) shamana, 
(c) G@hara and (d) a@chara.™ 


(a) Samshodhana: Therapies included under this heading aim 
aat the radical removal of the causative morbific and morbid factors of 
somatic diseases. These comprise of three measures viz., (i) antah- 
parimarjana or internal purification ; (ii) bahihparima@rjana or exter- 
nal purification ; and (iii) shastra pranidhana or surgical measures.*® 
Of these, antahparimGrjana or internal purification is achieved best 
iby resort to measures like vasti, virechana and vamana. This method 
contemplates procedures in which internal medication is calculated 
to secure the elimination of morbid factors, engendered by errors and 
indiscretions in dieting.“ Bahihparimarjana is achieved by snehana, 
swedana, abhyanga, parisheka, mardana etc.” Shastrapranidhana 
comprises of various surgical measures.” 


(b) Shamana: Measures included under shamana therapeutics 
are of the nature of palliatives and sedatives. 


(c) Satwavajaya or psychiatry: The term saltwavajaya implies 
the therapeutics for mental (emotional stresses) disturbances. This 
as secured best by restraining the mind from desire for unwhole- 
‘some objects and the cultivation of gnana, vignana, courage, memory 
and samadhi" ( concentration ). 


In addition to the above, Ayurveda envisages a third method of 
treatment viz., daivavyapdashraya or spiritual therapy. This therapy 
involves the use of mantras or incantations, aushadhi or sacred herbs, 
mani or precious gems, mangala or propitiatory rites—including 
oblations—balt or offerings and homa or sacrifices, niyama or vows, 
prayaschitta or ceremonial penitence, “pavasa or fasts, swasty@yana or 
prostrations and pranipata—gamana or pilgrimages etc.” 


32. Bt araaaaaernran: aeagen fea: | ( Charaka vimana 8 ) 

33. atten ea atiaiae setaatvateard—seawtasta | ag:afarstae 
sraarerars Arq i ( Charaka: Sutra 11:55 (1) ) 

34, aarpuatadad aara:srdeasaasa yaaa yz qari i Ibid 55 (2) 

35. aegaafe:eastnSearqa sapere sada sane agie-aVarsiaag (Ibid 55 (3) 

36. areas ga: area gaara TOAST ETAT TATA (Ibid 55) 

37. aenana:—gqaieartisd-a waitue: | (Caraka: sutra 11; 54) 

38. az baeqst TH Hea Titi geaHeg Tere h TATA ATA ARR TATA Toate | 

Ibid 
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It will be seen from the foregoing that the term k@yachikitsa 
refers, in general, to the treatment of ka@yika or somatic diseases engen- 
dered by the mal-or impaired functioning of agni. It contemplates 
both curative and palliative measures, in addition to measures, 
calculated to the promotion and preservation of health, strength and 
longevity, in the healthy. The somatic disturbances referred to here 
include disturbances caused in the soma on account of mental or 
emotional stresses also. 


Q? @ G3? a 
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Go G9 gf fa G2 f8 fa de 


ae planning of chikitsa or therapeutic 


measures should take into consideration and be based upon a 
fair appreciation of the following four factors: 


(i) Chikitsya-purusha ; 
(it) Vyadhi ; 

(iii) Aushadhi, and 
(iv) Kriya-kalas. 


The Chikitsya purusha: By the term chikitsya-purusha is meant 
the subject of ciikitsa or treatment. The subject of chtkitsa is 
the living man. It is with reference to him that treatment will 
have to be planned and executed. Disease -causing factors by them- 
selves and the disease itself will cease to have any meaning or 
significance apart from man. In other words, these factors have 
no existence apart from man. They manifest in man and are 
to be considered only with reference to him. 

A salient feature of Ayurveda is that it treats disease-staies 
in terms, separately of (a) the rogi or the afflicted and (b) the 
roga or the disease. Given the same set of etiological factors of a 
disease, the manifestation or-otherwise of it will largely depend 
upon the constitutional peculiarities of the individual and his 
adaptive reactions. These latter, apparently decide the course 
the disease may follow and the way in which it may manifest. 
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Man, by nature, is a very complex being. He is not a mere physi- 
cal entity or a product of physico-chemical events. He is constituted 
not only with matter which, in the act of living, exhibits a behaviour 
quite different from that of the inanimate or the non-living 1. e., the 
achetana that composes his body. He is not only a physical or material 
being but also a biological entity. He is not simply a biological entity 
but is essentially a psychological individual. 

Science has to-day developed a tendency to partition man into 
three apparently unrelated sections, viz., the physical, biological and 
mental. The physicist assumes that man’s nature and _ behaviour 
can be explained satisfactorily, in terms of the physical structure and 
events of his body. His attitude is based on the belief that the laws of 
physics are adequate to explain all biological events. His arguments 
proceed on the basis that the laws of physics are the laws that govern 
all material systems. Hence, in his view, the laws of physics are the 
laws of all events that occur in the living organism. 

The biologist, who is vitally concerned with the behaviour of the 
living ‘matter, on the other hand, seeks to relate biological events 
with those of the physical, which occur both within and around 
the organism, without any guarantee whatsoever that biological events 
are of the same order and express only the same laws as those of the 
physical sciences. 


These two points of view, apparently ignore the unique pheno 
menon of man who is not only an organism but also a vast complex of 
physical, biological and mental events, which are interrelated and which 
interact with one another all the time; they also interact with the 
environment in which he lives. Even so, these points of view also 
ignore two very important and closely related peculiarities of living 
organisms viz., (i) most, if not all, organisms are the seat of conscious 
events” and in all living organisms, events take place as if they 
move towards a definite goal or an objective i. e., prayatna”. This 
movement towards an end or what is called goal-seeking is eviden- 
ced in all important processes of life, such as growth, especially, 


39. anatt am Fanfasagsy waggaaeraasareas wagirate | Far ners Awe araqar 
ayaa az Bat Aaraiar saa Spqnad @ graigai geerasanereda vaca! a 
( Charaka; Shrdira, 6:4). 
40. sqean® #F Bisqqeqa | (Ibid, Sutra 1: 49) 
aqfaed ag Ua wala, Aa Hen, eh, wea: wredaarceasy | (Ibid, Vimana 8: 77) 
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growth by which bodily injuries are repaired. This can be seen 
very clearly in the way in which higher animals behave. 


In this, as in many other behaviour patterns, we see that the 
living organisms, especially the higher—in the present context, 
man —envisage a goal, make serious efforts to attain it; in doing 
so, discover many means not otherwise obvious. In all these are to 
be seen the manifestation of two types of activities that characterise a 
living organism viz., (i) conscious activity and (ii) goal-seeking. 
These twofold activities signify two aspects of a total system of 
activity, which can either be designated as psycho—physical activity or 
psychosomatic activity. 


In contrast, the non-living matter of the physicist exhibits no 
evidence of these interrelated and intimately correlated peculiarities 
observed in living organisms. ‘The laws of physics, so far known, do 
not, therefore, appear to be adequate to explain or throw light on either 
of them. 


It will follow from this that, (i) the human organism with which 
we are immediately concerned, is the arena of many events which 
can be described as purely ° physical events’ and explained in terms of 
“deterministic causation’*' e.g., the flow of blood in arteries and 
veins , the activity of bones and muscles in locomotion, comparable to 
levers of different kinds; reflex movements of the body like 
the knee-jerk and many chemical changes like the use of oxygen 
by the haemoglobin. (ii) It is the seat of mental events of which 
we are fully aware and which are essentially ‘ purposivistic ”’ in nature. 
(iii) It is also the seat of events which are apparently physical 


41. Determinism is the materialistic explanation of material phenomenon 
and it holds that things consist of matter, and the nature of matter 
is everywhere the same, there is only one way in which a given thing can 
behave in a given environment. The laws of nature do not change and, 
therefore, if we know those laws and if we also know the quantity and 
disposition and the present state of matter ina given region of space 
at a given moment, we can predict the state of affairs in that region ata 
later moment, except in so far as it is affected by other matter outside the 
region. If we know these facts for the whole universe, at any time, we 
could exhibit the whole history of the universe, like the working ofa 
great machine, tc, 

42. Purposivism is an interpretation of phenomena associated with life, in 
terms of purpose. 
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in nature but they appear to need the help of the mental to direct and 
guide them in particular ways —essentially ‘ purposivistic’ in nature. 
The mental influence that directs, guides, regulates and coordinates the 
* physical ’, modifies the latter in many directions. (iv) The reverse is 
also true. In many physical events, such as, the physical stimulation 
of the sense-organ, it is seen to initiate, and in some cases, modify 
certain essentially purposivistic mental activities. 


It will, thus, be seen that the twofold events viz., the mental 
and physical, exert a reciprocal influence, involving an interplay 
of deterministic mechanistic) physical and purposivistic mental 
events. JZun is a blend of the mental, structural and humoural 
factors. There can, therefore, be no basis to proceed on the 
assumption that in living—states and life-processes, these two 
events have distinctly separate sets of laws to governthem. They are, 
in reality, two vilal aspects of a system of indistinguishable and 
inseparable psycho—physical activity, representing a unity. Itis an 
integrated whole. 


According to Ayurveda, therefore, man is a triune of mental, 
physical and spiritual factors.** In the words of Acharya Charaka, 
“ The satwa (mind), @tm@ (soul) and sharira (body ) is man, and 
he is the conscious agent. He is the subject-matter of Ayurveda and 
it is, indeed, for his sake, that this science has been promulgated ”’.““ 


According to Sushrula. “In this science — Ayurveda — the 
purusha or the self-conscious organic individual is described as the 
outcome of the union of Gtma@ and the five niahabhittas. All thera- 
peutic measures, such as, surgical operations, the administration of 
medicaments and the application of ksh@ra ( caustics ), egni ( thermo- 
cautary ) etc., pertain to the purusha alone”, and “ the karma—pu- 
rusha i.e., the individual of action, is included under the purview of 
Ayurveda.”**, The chikitsya purusha is also known as the karma- 


43. araqarear atti a sada Pravsaq | 
areeaia aang at at weafeagu (Charaka : Sutra 1:45) 
44, agquiaad ad candeewuor way! 
azerey aza i Azisy Gawzia: i ( Charaka : Sutra 1: 47) 
45. afery Wer TaAsaAAhaaNy: Jey: sez=qe 
aftr FRAT, ASSIA, AT FU: Tare, x x XK K KATA Gemstar! ( Sushruta) 
46. ywanqaatiiaaaa: yey aid a wy Sigeq/RiseanGgea: u (Susruta: Sharira i : 17) 
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burusha, because, in him is knowledge established. In him, likewise, 
are delusion, pleasure, pain, life, death and love of self are establish- 
ed. d947 

In so for as kdyuchikitsa is concerned, we have, in conformity 
with Charaka’s dictum, to deal mainly with sh@rivika or the somatic 
and mdnastka or the psychic components of man, as these are stated 
to be the seats of diseases. Says Charaka, “The body and that which is 
understood as the mind are both the mainstay of disease as well as the 
well being.” In the reverse direction, “the psychosomatic equilibrium 
is the cause of well being.’’” 


It is, however, significant to note that of the triad of life, the 
Qima or soul has been excluded from the scope of k@yachtkitsa. This 
exclusion, explains Charaka, is due to the fact that “the Glm@ is 
changeless and transcendental. Notwithstanding the fact the @/m2@ is 
the cause of animalion and consciousness when it is In union with the 
manas, artha and indriyas, yet, it remains unaffected, acting as it 
does, as an eternal witness and observer of action”. 

The mental or the psychic components of the chikitsya—purusha 
represents an unstable equilibrium of the vajas and tamas,” which are 
susceptible to imbalance—the satww, the third factor being responsible 
for mental equipoise, clarity, cheerfulness etc. It (the manas ) is 
the seat of emotional stresses of different kinds.”! On the side of 
the soma, the #ridoshas represent the three-fold physical factors 
or components, which are also in a state of unstable equilibrium and 
are, therefore, susceptible to imbalance. 

An imbalance of the equilibria of both the m%nasika ( psychic ) 
and shiririka (somatic ) doshas, is brought about by three. exciting 


42. Ha BHR WA A WaT Walsaq| 
BA As: aa F344 sitagq aot tea ( Charaka : Sharira1 : 37) 
48, att acrad a aqralararart Aa: | ea EAT ae aT FIT HT A 
( Charaka: Sutra 1: 55 
49, Ae: gene aaaqaagd: | A7e4 Ere Fe gar yeaa fe Peat: v (Ibid 56) 
50. Thetrigunas viz., satwa, rajas and tamas, correspond, in this context , 
to purity, finese, illumination, knowledge and pleasure; activity, energy, 
activation and pain; and passivity, resistance, inertia, restraint, 
bewilderment, delusion and ignorance, respectively. 
51. warequay naar art! (Charaka; Vimana 6:5 ) 
qa dasa GE west: (Ibid 5 ) 
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causes, viz., asalmyendriyartha-samyoga (the hyper, hypo and 
perverse correlations of avihas or objects with the special senses ), 
pragnaparadha (volitional transgressions and errors in judgment > 
and parindma (seasonal or meterological crises ).™ 

In view of the multiplicity and variability of the exciting factors 
of the doshas—both the ma@nasika and sharirika—innumerable kinds. 
of diseases and disease syndromes are stated to be produced. An 
imbalance of the equilibrium of the manas, is statedto result in the 
production of libidinal impulses, anger, greed, infatuation, envy, 
conceit, arrogance, anxiety~states, remorse, fear-complex, exhilara- 
tion etc." The disturbed equilibrium of the sharirika doshas, on the 
other hand, leads to the production of such diseases and disease— 
syndromes as, fevers, diarrhoea, dropsical swellings, consumption, 
asthma, polyurea (especially of the type of diabetes), leprosy and 
other skin diseases etc.” 

The upheavals of the psyche and soma which result in various 
disorders, mutually influence one another. This may be illustrated 
with the example of fevers which engender mental disturbances and 
emotional instability which may evoke somatic disturbances, such as. 
fear causing atisara ( diarrhoea ) ; constant worries causing parina@ma- 
sila or prameha and libidinal impulses, jwara and so forth. 

Sumnung up: The chikitsya -purusha is the subject of chikitsa- 
He is a blend of physical, mental and spiritual events. These factors 
are intimately mixed up in his being. He is also known as karma— 
purusha and kshetragna. Even though the dima is the sine qua 
non of animation and consciousness in the chikitsya—purusha, it 1s 
not affected by physical and mental events— being changeless and 
transcendental. The manas and sharira are both the seats of diseases. 
They mutually react with one another in the maintenance of health 
as well as in the causation of disease. Emotional stresses lead to 
physical stresses and vice versa. The ma@nastka doshas are rdjas 





52. ay aay gaat seit rad servl-qua—aaegtearqdan:, saraa: 
yitoragiq | Charaka, Vimana 6:6 

53. saat GE 4 TETAS eas ParrarahiasarqutdeTaz a 

( Charaka, Vimana: 7 )} 
54. wieaaa aaa ate aatenn: sataeraeenaaazanereaanmaess: | 

( Charaka: Vimana 5-2) 
55. Tawar”, as aiaraway 4 er SATAN F MERE: 

(Charaka: Viminas 5) 
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and tfamas. Satwa is not treated asa dosha, as it is the facto. 
of equipoise, clarity and knowledge. These factors are, in normal 
conditions, in a state of unstable equilibrium and are susceptible 
to imbalance. The shdririka doshas are vata, pitta and kapha. 
These also are in a state of unstable equilibrium, which is susceptible 
to imbalance, Jeading to disease, decay and death. The imbalance 
of the equilibria of both the sharirika and mdnasika~doshas are 
engendered by asa@imendriyadrtha sumyoga, pragnaparadha and 
parindma. Between them, the mdnasika and shiaririka-doshas, in 
the chickitsya-purusha, constitute the mechanism by which man 
makes continued efforts to cope up with various kinds of stress 
situations engendered by ddhyatmika, adhibhauttka and adhidaivika 
kinds of abhigh@tas or stressors. 
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vyadhi 


fa fg Ga da e—9 co ta da 


Tee term vyddhi has been defined as the 


state in which both the body and mind are subjected to pain and 
misery. Shabdhasthoma Mahanidhi has referred it to the mind “ which 
is ever anxious to be free from (or to get rid of ) pain and misery ”.*” 
Sushruta has defined it as “that which proves to be a source of torm- 
ent:or pain to the purusha (man ).”*' Arunadatta has described it as 
a term which implies “ the infliction of pain, either on the mind or body 
(or both )”.”” PGtanjala Yoga Darshana has described it as pratikiila 
vedanG -or a painful sensation.” The term vedand refers to sensa~ 
tions. Anukitlavedanad would mean a pleasurable sensation. There are 
several such descriptions and definitions by other authorities such as 
Chakvrapani and Gangdadhara “ but all of them refer to vyddhi as a 
state in which both the mind and body suffer pain, misery and injury. 

The Synonyms of Vyadhi : According to Charaka, the synonyms 
of the term vyddhi are: Gmaya; gada; Glanka; yakshma; jwara vikara, 


and voga.° Vagbhata has added three more synonyms to the list viz. 


56. sidiga itis sdiaera na: sa aq efa: (Shabdhasthoma Mahanidhi 
57. aggaaatan ergy aeqzq ( Sushruta ; Sutra 1:2) 
58. araanid s:4 srzaria a0t ware Ate ara: | 
Rant adiffgqnacatuont aaa Harder: | 
( Arunadatta on Ashtanga Hridaya ) 
59. aa afaesazaTa F:q | ( Patanjala Yoga Darshana ) 
60. aa atet sa ae7 HY eqnae | 
Gl. aa eqifawaay az sas qaar sad (ee Wr geaaateata | (Charaka : Nidana 1: 5) 
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papa, duhkha and abadha. ® Each one: of these terms signify a parti- 
cular aspect of the disease-state. 


(i) Amaya: Vyadhi is spoken of as amaya as, for the most 
part, diseases are engendered by @ma. ** 


(ii) Gada : Vyahdhi is often referred to as gada, as a multiplicity 
of causes engender disease-states. ™ 


(iii) Atanka: The term Gtanka is applied to vyadhi because, 
the patient has to survive with great difficulty or, in other words, he 
has to make great efforts to survive. “ 


(iv) Yakshm@: Certain diseases, according to Ayurveda 
exhibit the features of many other diseases i. e., a symptom-complex 
or syndrome, as can be illustrated with the example of jwara or fever» 
which is characterised by G@lasya or malaise, arochaka or anorexia etc. 
Hence, the name yakshma@ is given to vyadhi. “ 


(v) Jwara: Vyadhi also known as jwara, as in disease-states, 
e ither the mind or the body (or both) become susceptible to ¢@pa or heat." 


(vi) Vikdra : Vyadhi represents a departure from natural modes 
of functioning of the body, mind, intellect and special senses. Hence, it 
is also spoken of as vikara.™ 


62.0 Ua: ear say aqraaent gaya: | 
TATA S TAMA: ZTE: qaaaifad uw ( Ash. Hri Nidaina 1: 1) 
63. wa aL AaHecya aaa: sxqq! (Chakrapani ) 
eormauer: af eqraq: | ator fe sraishas wa Get erEer waaay Aare, 
aeT BASH Aan ag ees Hage qrsy: | 
qeeq eter seaaata:'| ( Arunadatta ) 
64. a2 34 qzstearorageay! rar  azstreRnsae ass gra ‘ae! aeTeTy: 
( Arunadatta ) 
65. snag afa- “ate Bea geTET TATE BI Wears Saratrsrigey 
fara: Ee afarea (Ibid ) 
sagas EH Ha, aad (@ ‘sag EAA’, ( Chakrapanidatta yt 
66. aa wen gar— ‘aan Vase’ scge) wt aaST TA UeraE Be | 
aaa | aay a Bal (AST SAAS AAPA Aaa Be SUA | Tay SATAN ETT: 
( Arundatta ) 
67, sara Warorge: | ward BET FETT Sg ETT | AAT BT SAE TAA! 
warased catemrg : aa oar aera? gover Mase ay? vay fea career 
FATA ALS | ( Arunadatta ) 
68, fax agiteanacaduot Mefareraed HATA Ca | (Ibid) 
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(vii) Roga: Disease-states are conspicuous for pain of varying 
kinds, degrees and intensities. There is no disease without pain 
some sort. Hence voga is defined as that which pains.” 


(viii) Pa@pm@: According to Ayurveda, diseases are due to pépa 
or acts of dushkriya ( erroneous, faulty and hurtful actions ). Hence» 
it is that vy@dhi is known as papma.'” 


(ix) Duhkha: An important feature of the disease-state is the 
accompanying misery, either of the body or the mind (or both). Hence, 
vyadhi is also known by the synonym duhkha .” 


(x) Abadha: Disease often inflicts injury on the patient. Hence, 
it is known as Gbaddha.” 


Doshas — The Intrinsic Cause of Disease or Vyadhi. 


Whatever may be the nature of the exciting factors of the disease 
or vyadhi—they are many and varied’* — the actual intrinsic factors 
which become excited and imbalanced, either conferring a predisposition 
to or actually causing morbidities — are, according to Ayurveda, the 
tridoshas. ‘These are the vata, pitta and kapha.“ ‘These three factors 
are spoken of as doshas, as they are susceptible to imbalance and 
vitiation. In their turn, they vitiate other structural and functional ele- 
ments of the living body. They are also known as dha@fus as they 
support the body in their state of equilibrium,’® which represents nor- 


69. saat Ua 1 gaeq etearg Fees: ( Ibid) 
70. wala Pes af tor: Hoey aator: Hea Kea WAey=Ta! (Ibid) 
71. grafierragareeauagad malt t ( Arunadatta ) 
72. AAT ga aaaagq eraaadral at deers: 1 ( Ibid ) 


73. The extrinsic exciting factors of diseases are many and varied. They “‘inc- 
lude assaults by other living organisms that aim to invade as parasites or 
destroy; by meteorological and climatic crisesthat pass predictably and 
often whimsically over the earth’s surface ; by other physical forces that 
operate upon man merely in terms of his mass and volume; by elements of 
the earth’s crust which man often dangerously manipulates for his 
comfort and delight or to fulfil his passion for destruction. ” 

( Harold G. Wolf M. D: “‘ Life Stress and Bodily Disease—A Formula- 
tion ’’ p. 1059 )} 

74. arg: ita Rar: ard atydas: | CCharaka: Sutra 1 ) 

Tg: itd ena Ty aly: garaa:| ( Ash. Hri: Sutra ) 
7S. BVA Aa: | 

76. ARON aa 
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malcy. ‘This state of their equilibrium — S@myafa— is stated to be a 
disease-free state i. e., avogata”, whereas, the disease—state is stated 
to be due to an imbalance of their equlibrium.® 


It has to be noted, in this connection, that the basic tissue-ele- 
ments of the body, known as the sapta-dhatus”, corresponding to the 
epithelial and connective tissues, and the waste—products—those which 
are periodically thrown out of the body, and others made use of by the 
organism for some of its vital functions and for the construction of 
some of its structural elements — the malas, as they are called® — are 
also spoken of as dhdatus. Among themselves, the doshas, dhdtus 
and malas are stated to make up the body and determine its integrity, 


According to Sushruta; “ Vayu, pitta and sleshma are to be con- 
sidered as the primary and essential constitutional factors of the human 
organism. These fundamental factors maintain the integrity of the 
human body. The human body is supported by these three basic 
doshas, in the same way as a dwelling house is supported by the 
supporting sfays. Thus the body is spoken of as the tristhunam *!- 
or the “ three-supported one’ by certain authorities. The disequilibrium 
of these three basic doshas may bring about the dissolution of the body 
or cause its death, while on their equilibral state depends its well-being. 
The three—doshas, together with the fourth—the shonita ( blood ) deter- 
mine the origin, preservation and dissolution of the living (human ) 


77. aryaraataars ( Ash. Hridaya ) 
(ae) ara sefaexaq! ( Charaka ) 

78, faKit aigaryaq | ( Ibid ) 
trea AiFyerq! ( Ash. Hridaya ) 

79, Widaniaad sassy arqa: | 
an geqr: (Ibid ) 

80. Theconcept of mala or waste-products, include faeces or the sakrit, 
sweat or sweda, urine or mutra etc., which are periodically eliminated 
from the body, This concept also includes the waste-products of tissue 
metabolism i. e., the dhatu-malas, a few examples of which are: urea, 
uric acid, ammonia, lactic acid, cholesterol, bile-pigments, degraded 
proteins, carbon-di-oxide etc. Parts of these are eliminated, while a 
part is retained in the body to subserve some of its vital needs. 

Bl. arafaueearr wa Beeratas: WaressacAeeaasiag: aaa aaa Hrnftar 
SIUNA Rasa PePART | Fas area: sAeAT: | AAA asa: THAT 
adhsaaaded wt wala u (Susruta: Sutra 21: 23 ) 
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organism, which latter they permeate with their respective properties 
till the time of death.” 

He then proceeds to make a positive statement that “ There can 
be no organism without vdyxz, pitta, kapha and rakta. ‘These are ever 
necessary for the maintenance of its integrity.” ®* He further notes. 
that “ These doshas maintain the integrity of the organism by 
creating, assimilating and diffusing strength, in the same way as soma, 
sirya, and anila—maintain the integrity of the terrestrial world. ”** 
In their normal states, they cause the proper functioning of the body ; 
in their abnormal states, they surely afflict the body by causing 
various kinds of disorders.”** He further observes; “ Vata, 
pitta and kapha, in their normal states, so combine as to make the 
man a completed being with his zndriyas, possessed of strength, good 
complexion and ease, he is assured of great longevity, even as the 
triad of dharma, artha and kdma, when properly co-ordinated, confer 
upon him the greatest good --— both here and in the hereafter. These 
three factors, when disturbed cause great tribulation to man just as 
the three seasons, when abnormal, inflict evil on the world, as at the 
time of its dissolution.”*° 

He proceeds to add: “ Vata, pitta and kapha, which move throu. 
ghout the body produce good and ill effects on the entire system 
according as they are normal or abnormal. When normal, they 
produce good results, plumpiness (of the body ), strength, comple- 
xion, cheerfulness etc. On the other hand, if they are excited and 
become abnormal, they produce ill effects -- which are spoken of as 
vikaras. 


82, ad Be: BRIZea A ara a AeA! 
anaarata ar fara Ze Wea ada wu (Sushruta ; Sutra 21: 4 ) 

83. faaniarafaaa: sata ae 
WI Size SRA Aarau (Ibid 8) 

84. ai greet Taree | a wear: atrrerer Aaa, faeicarerag 
aaa er: atavarvied | (Charaka: Vimana 1: 5) 

85. a4 tI Ge Tafa: wea: gevasdaegy aaaoHaqTNas Hea 
area aaa wader ga AT Beal genase waitha wz ; Meas aear 
farsa cage eases ga aan seaattrqaiaes fa 

(Ibid, Sutra 12: 17) 

86. aati satan: adestt ataata: ana apaita; serdar: 

Drs AVA gasceaava Menage « (Charaka: Sutra 
20:9) 
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Vagbhata, in his Asht@nga-—Hridaya notes that “ Vayu, pitta 
and kapha are the three doshas.*' When in their s@mydvastha or 
equilibral state, they support and maintain the body (in healthy state ). 
In their abnormal states, they cause the destruction of health." He 
adds that “the dosha, dhatu and malas are the foundation (root) of 
the body. *” They are present (and function) from birth to death. ”’ 


The several references cited above from some of the more 
important and authoritative Ayurvedic classics envisage, in main, three 
basic factors which, in their state of normalcy or equilibrium, deter- 
mine the healthful state and in the disturbed state of their equilibrium, 
cause disease, decay and death. 


It is now necesseary to pursue the study of these factors with a 
view to secure a proper appreciation of the underlying concept so that 
the same may be enlarged and brought up to date. In doing so, it is 
necessary to review briefly the available description of them, in their 
physiological states. 


According to Charaka, the main or important functions attributed 
to each one of the doshas are as follows : 


Vata — Enthusiasm, inspiration and expiration, voluntary actions 
like talking and walking, the due circulation throughout the 
body of its supporting elements such as the vasa, rakta etc., and the 
due discharge from the body of its excretory products.” 


Pitta — Vision (as opposed to perception which is due to vad ), 
digestion, heat-production, hunger, thirst, softness and suppleness 
of the body, lusture, cheerfulness and intelligence. ’”? 


Kapha — “ Unctuousness of the body, smooth working of joints, 
general stability of the body and build, potency and strength, for- 
bearance, courage and greedlessness. ’”?* 


87. ara: ite ERA aa apr aaraa:! (Ash. Hri. Sutra 1 : 6) 
88. aeaaear 8é alta a adaiea a (Ibid 7) 
89. Fiqqanwige wz zee (Ibid 11) 
90, Seer AAA ATT PBS! TATA: Gall 

aat Het afaRat ara: ealeercru (Charaka: Sutra 18° 48) 
Ql. aad opss a BOT Zernsaa | 

QaT TART Bay a (Aaeaaereaty u ( Charaka; Sutra 18:50 ) 
92, zr ara: Reed @ Nee aver eH | 

gat widtera EREsfaensa u (Ibid 
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Describing in detail, the constitution and functions of the 
tridoshas, Charaka furnishes the following facts: 


Vata —Vata is that primal constituent of the living body whose 
structure is Gkdsha and va@yu, and whose function is rdjasic, it being 
concerned with the production of those somatic and psychic processes 
which are predominantly r@jasic or dynamic in nature; hence, the 
presence of véta is to be inferred in such mental phenomena as the 
exhibition of enthusiasm, concentration etc. It upholds all the sup- 
porting constituents and their due circulation throughout the body. 


It exists in five forms viz., pradna, ud@na, samana, vyana and 
apana. It is the urger of ‘all the senses and the carrier to the mind of 
all sense—impressions; it holds together the various elements of the 
body in their proper form, and maintains the cohesive unity of the 
body as a whole; ,it brings about speech; it is the basis of sound 
and touch, as well as the root-matter of the organs of hearing and 
touch; it is the origin of joy and enthusiasm and the stimulator of agnz. 
It is the cause of the doshas getting dried up and the malas — waste 
products —— being thrown out of the body; it is the cause of division 
in all vessels of the body — both sikshma (microscopic ) and sthila 
(macroscopic ); it is the cause which makes embryo in the womb to 


take particular forms, and it stands as an evidence of the existence of 
life.” 


Pitta— “ Pitia is that primal constituent of the living body 
whose structure is tejas and whose function is safvic as it is concerned 
with the production of those physical and mental processes 
which are predominantly s@ftvic (balancing and transformative ) in 
nature. Its functions-are : vision (as opposed to perception which is 
due to vata), digestion, heat-production, hunger, thirst, softness and 
suppleness of the body, lusture, cheerfulness and intelligence. Its 
presence is to be inferred in such mental phenomena as intellection and 
clear conception, as also such physical phenomenon as digestion, 


93. aaa, wWonsrtsaaeraqara, warMeraaauat, faa ata wa 
naa, aaeaqinaat:, VfeqaamayarYr, Baageqe re Weare: WAT, TATE 
as THe Mat: AaesMgges, evleetaha:, wikeirse:, Waar, Bar 
areas, eqaraaat wa, salmatedlat, aawssraserayT wae sa: 

( Charaka : Sutra 12:8 ) 
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assimilation, heat-production, healthy appearance, courage, fear, anger, 
delight, confusion and lucidity etc. or otherwise ’”?* 

Kapha — “ Kapha is that primal constituent of the living body 
whose structure is @p and prithv1 and whose function is lamasic, as itis 
«oncerend with the production of those physical and mental processes 

which are predominantly ‘@masic (conserving and_ stabilising) in 
nature. Its presence is to be inferred in such mental phenomena 
as the exhibition of courage, forbearance, zest, virility, knowledge, 
understanding etc., as also, such physical phenomena, as the 
production of bodily strength and build, integration of | structural 
elements of the body into stable structures; the maintenance of the 
smooth working of joints etc.” 


It will be seen from the foregoing description of ¢ridoshas that, 
many of the physical and mental phenomena ascribed by modern 
physiologists, primarily to the activities of the nervous system, in 
all its aspacts—-the central, vegetative, the peripheral including the 
autonomous can be identified with the concept of vata. 


Similarly, many of the physical phenomena attributed to pitta are, 
among those, which modern physiologists include under the activities 
of the thermogenetic and nutritional systems ( including the thermoge- 
netic, the activities of the glandular structures, especially enzymes and 
some of the hormones ) whose functions are of vital importance in 
digestion, assimilation, tissue-building and metabolism generally. 


Likewise, many of the functions of kapha are, among those, which 
the modern physiologists include under the activities of the skeletal and 
anabolic systems. 


It will be safe to assume, for the sake of clarity and proper compre- 
hension that the ¢ridoshas, viz., vata, pitta and kapha, represent a group- 
ing of multitudinous events which take place in the living body, under 
three broad-based headings, or properly speaking, they represent a 


94. qian ssaaald aera: seintreiaaif af wd ata ef ate 
saghRTaargis VAIN gaia | (Charaka, Sutra 12: 11) 
gold WepSTAT pts Fears | 
WT THA Har a Prawaisgnana i (Charaka: Sutra 18:50) 

95. ged Stier anfamensel gat gaat aug ate aetaangTe araat 
gana! (Charaka Sitra 12 : 12) 
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broad-based generalisation of life processes and vital activities, classified 
under three main headings. It is, undoubtedly true that these functions 
are ultimately referable to different structures, organs, systems and 
substances with which our body works as an integrated whole, Ina way, 
we may say that this method of classification of the manifold events 
that take place in the living body, under three broad-based headings, 
represent the concept of s@mdadnya or general, while the viseshas are 
represented by the innumerable details under each sdmdanya group. 
This approach may, perhaps, be illustrated with the example of the 
concept of pitta which, as we saw, is responsible for ensuring proper 
digestion, absorption, metabolism, the production of energy and heat, 
the appreciation of colours and certain aspects of mental functions. 


From the point of view of modern physiology, these involve the 
play of a large number of chemical substances, such as, acids, bases, 
enzymes, coenzymes ( vitamins ), hormones etc., and optimum condi- 
tions necessary for them to play their respective parts, in appropriate 
sequences. In modern science, each one of these has become a 
subject of highly specialized branch of study. For example, enzymo- 
logy has become a rapidly growing science in ils own right, whereas, 
endocrinology, as a special subject, has assumed gigantic proportions. 
Then, the subject of metabolism has become a very highly complicated 
and specialized subject by itself and so forth. 

However, the more important point to note here is that the 
facts and data which are being contributed in an_ unending 
profusion by each one of the vishesha or particular aspects of 
modern science in the fields of physiology, biochemistry and_bio- 
physics, have ultimately to be fitted into the total scheme of events or 
processes in a living man, or paint them on the canvas representing 
the frame--work of the whole man, to avoid the risk of mistaking the 
wood for a jungle. The realisation that such a confusion is extremely 
possible has made modern scientific workers to concentrate on the task 
of integrating all facts and data —— big or small —-- to enable to se- 
cure a complete and total picture of the whole man. This is already 
in the offing. 

The overall trends today, arising out of the “ recent evolution 
of microbiology, the progress of nutrition and metabolism, the concept 
of integrative functioning of endocrine glands and the vegetative nervous 
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system and, the studies of allergy and immunity is, therefore, the 
revival of the clinical interest in the study of constitutional or intergra- 
ted or synthetic concept of the personality of man as a whole.’’.™ 
This trend, according to Arturo Castigliani, a wellknown medical 
historian of Italy “ is a tendency, in modern times, towards the revival 
of ancient constitutional concept, as Neo-hippocratism.”®' ‘ Such 
principles indicate the orientation of modern medicine toward a Neo- 
Mippocralism ——a return to some of the classical principles of 
medical thought. 

Modern medicine turns, today, to a dynamic, synthetic and unitarian 
direction, after a period in which a morphologic, analytical and loca- 
listic tendency dominated. It is, in other words, a return to the 
classical concepts of Hippocrates, which is focused on the well-being 
of the individual and the improvement of the race, secking for the 
cause of the disease, its prevention and cure—~both in the zudividual 
and in his environment. The study of the nature and cause of 
disease is progressing more and more along lines of an integrated 
physical, chemical, bacteriological, experimental, and above all, clinical 
methods.””” 

More recent views expressed by the top-men of modern medicine 
can be cited in this regard, but a review by an authoritative medical 
historian would suffice to stress some of the recent trends moving 
towards attempts to secure a total concept of living man, comprising 
of broad-based generalisations of life-processes and living states. 


It is, in this connection, that the ¢vidosha concept of physiology 
and pathogenesis assume considerable importance and significance. In 
this doctrine, we have an integrated concept of the personality of the 
whole man of a very high order and, much superior to the classical 
Hippocratic doctrines. It provides the canvas on which the visheshas 
( details or particulars ) furnished by later and modern advances in the 
physical ( including psychological ) and medical sciences can be painted 
in appropriate places, to make the portrait of the total man complete, 
significant, meaningful and purposeful. 


96. “ Tridosha Vignana ” ; Charaka Samhita series, Vol. I, page 513, publish- 
ed by Shree Gulab Kunvarba Ayurvedic Society, Jamnagar. 

97. Ibid. 

98, Ibid. 
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To resume from where we digressed——the digression was nece- 
ssary to focus attention to the need to secure an enlarged and up-to- 
date concept of tvidosha 1. e., a Neo-Tridosha concept. Of this, we 
shall deal at some length in our studies ata later stage. For the 
present, however, we may proceed on the assumption that in the 
Dosha-Dhatu-Mala Vignana, we have a unified concept of the 
working of the human machinery. 


Changes in the external environment— kala (seasonal and 
climatic variations ), aztha (the matter stuff of and physical forces of 
the environment ) which are the objects ( vishayds ) of the special 
senses, and karma ( actions — volitional and others )— under normal 
circumstances serve as stimuli of the gundnendrtyas (cognitive 
organs or the exteroceptors ). The body reacts to these stimuli or 
changes through the mechanism of va@fa@ which corresponds to the 
neural- modulator, and pitta, the chemical (hormones and enzymes ) 
modulator, and kapha, the effector, responds with counter-change, 
resulting in the maintenance of the steady-state equilibrium—the 
sdmyata of the Deha-desha. The gna@nendriyas are ordinarily tuned 
to be equal to variations in kala, artha and karma within narrow 
limits i. e., their liminal threshold levels are suitably conditioned 
—indriya samyata—to variations in the intensity values of stimuli, just 
a little above or slightly below those of the normal. The atiyoga or 
high intensity correlations, hinmayoga or ayoga, corresponding to 
extremely low intensity correlations or persistent mnon—correlations, 
respectively and mithyayoga or perverse correlations for which, neither 
the indriyas nor the modulators are normally conditioned, set up 
internal stress in ‘the deha-desha ( or body soil ) resulting in an overall 
imbalance of the functioning of the delicately equilibrated /7vidoshas. 
Thus, a severe form of an internal stress — doshavaishamya—is 
engendered. 


The survival of the organism and its recovery from internal 
stresses are largely determined by the integrity of the ¢trvidosha 
mechanism and its capacity:to rehabilitate its s@myata or steady-state 
equilibrium. The time-interval between dosha-vaishamya and the 
restoration of the doshas@myata constitute the different phases of the 
kriyakalas of the voga. ‘This subject will be taken up for detailed 
study at a later stage. 
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The Classification of Vyadhi—Vyadhi or disease can be 
generally classified, after Sushruta, under three main categories, 


according to nature of the abhighd@ia or stress or stresses, responsible 
for their causation.” They are: 


(i) Adhyatmika or the constitutional type, i. e., those due to in- 
trinsic somatic or sharirika and psychic or m@nasika kinds of 
disturbances. } 


(ii) Adhibhoutika types are those which are caused by environ- 
mental streses.}°! 

(iii) Adhidaivika types are those which are caused by providential 
causes i. e., acts of God)” 

“ These three-fold general classification of diseases takes into con- 
sideration, a constellation of causes, which cannot, as yet, be explained 
in terms of physicochemical sciences. They are based on the recogni- 
tion of various kinds of stresses to which man is subjected to and to 
the assaults or abhighG@tas to which he stands exposed. These assaults or 
abhighatas on him, may be from other living forms'”’ that aim to invade 
as parasites or to destroy ; by meteorological and climatic crises that. 
sometimes pass predictably, or often whimsically pass over earth’s 
surface ; by other physical forces that operate upon man, in terms 
of his mass and volume ( @dhidaivika ); and by elements of earth’s 
crust which man often dangerously manipulates for the promotion of 
his comfort and pleasure, or to fulfil his passion for destruction” 
( G@dhibhautika—the cause here being pragnaparadha ). 


o~ om 


99, yinfti®d4 ‘azeadtinr eraq:? si 1 aa gd Blau —arenmen, sillier, 
anPexie eri (Sushruta: Sutra 24; 4) 

100. ama arate: aura Haq! sewzs aE algTad | at arafet- 
ERC: WW ALWNHLED CGT AAT | 


101. want ata: wasaieecs aq sae az sufaA ae (Ibid ) 
102. Bar: adraraa Bavatecy ae ada aafaziaey ( Ibid ) 


103. Charaka has quoted Alrcya as holding the view that there are four 
methods for the propagation of living beings, viz., from the womb, from 
the egg, from the sweat and from the seed.— wat aaffa aaa 
TULA AT: | ( Charaka : Sharira 3: 16) 

The term odhuta according to Amarakosha means Nyasa; the five 
elemental substances ; truth, living things, past and similarity. — aw 
suraraad wi weardia dy fg! used in the masculine gender, this term would 
mean paishacha. gandharva, siddha etc, In the present context, it means 
living things (creatures) -— both macroscopic and microscopic — 
aaisrane: anger! etayvead grt saa ansfaer: | (Vishnupurana ) 
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There are also factors which concern Man’s own individuality 
and his relation to the community of which he is a member and which 
deserves consideration. He not only reacts to abhighalas or 
assaults from external forces, such as those referred to above, but he 
is also vulnerable because, he reacts to threats and symbols of danger 
experienced in his past (smriti) which calls forth reactions little 
different from the abhigh@tas themselves. Having become a social 
animal—a creature of society-he is dependent for his very existence 
upon aid, support and encouragement of the other members of 
the community, clan or tribe, as the case may be. He lives 
his life so much in contact with men and, as such, is much concerned 
about their expectation of him that, perhaps, the greatest threat of all, 
is the doubt about his ability to live the life of a Man. He is threate- 
ned by the very forces, in the society, upon which he is dependent for 
his nourishment and life. He has to be a part of the society and, 
yet, he is driven to fulfil his own proclivities ; because of his sensitive 
equipment, he is pulled both ways at the same time. These 
threats and conflicts are omniscient and they contribute a major 
portion of the stresses to which he is exposed. 


In addition, there are also the factors which interfere with the 
realisation of man’s aspirations and needs, or block the exercise of his 
potential. These cause stress-states against which he is called upon to 
react by the mobilisation of his individual defences. ‘This is the case 
contemplated by the Samkhya, which envisages the separation of the 
mind from what is liked and its disssociation from what is disliked.’ 
These, obviously constitute the basis of the classification of diseases 
under the category Gdhydtmika-rogas, especially the mdnasika type. 

Sevenfold categories of vyadhis : The threefold main classification 
of diseases can be ultimately resolved under the one or the other of 
the following seven categories viz., }” 

(I) Adibalapravritta, 
(Il) Janmabalapravritta, 
(Ill ) Doshabalapravritta, 


104. aaa AaeaaGazaTiaz i ( Samkhyakarika-Gaudapada Bhashya ) 
1uS. ay anrad eqrarquiagaid i ga: aaitar area: ; aae-sisaNTT:, APATSITAT: 
AVASATAT:, AAUAISATA: , SIBIRITT: , FITABITT: . VAMAAOVATA Bic! 
( Susruta; Sutra 24: 4) 
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(IV ) Sanghatabalapravritta, 
(V ) KGlabalapravritia, 

(VI) Daivabalapravritia, and 

(VIL) Swabhavabalapravritta. 


(i) Adibalapravritta : The origin of diseases included under thiS 
heading is attributed to defects inherent in either the sukra (the male 
reproductive element) and shonita or bija (the female reproductive 
element ) which form the primary factors of being.’ The diseases 
included under this head are: an inherited susceptibility to kushtam 
( obstinate and sometimes, malignant forms of skin diseases including 
leprosy ), arshas ( haemorrhoids ), meha (diabetes mellitus ), kshaya 
(tuberculosis ) etc. 

Recent developments in biology and:‘medicine have also emphasised 
the genetic aspects in the causation of diseases. It is now recognized 
that many discase-processes as well as many non-pathological traits 
are genetically determined. The response of the organism to any 
disease, in this view, depends, in part, on a large group of constitutio- 
nal factors which are genetically determined. This has been instanced 
with the example of acute strepto-coccal pharyngitis which is sometimes 
followed by rheumatic fever or glomerulo-nephritis. According to latest 
trends, in some manner not clear ut present, the individual’s response 
to original infection is determined by certain constitutional factors. It 
follows that inheritance is important in many diseases, some of which 
manifest no obvious familial tendencies." Asthma, haemorrhoids, 
gastric and duodenal ulcers, diabetes, epilepsy, certain forms of 
mental diseases and haemophilia are, among those, which are shown 


“eS on ~ 


106. aa snizaaqral 4 sears, FIAT: 5 Asa Area: — ATH: PATHS 
(Ibid 5) 
It has to be noted here, that while generally the term Shukra is used to 
designate the male-reproductive element, the term ‘fya’ is used by 
Charaka in some places to indicate the female reproductive element also. 
However, he also uses the term ‘ pun-bya’ and ‘ Strec-bija’” to designate 
the male and female reproductive elements respectively. In addition, the 
terms ‘ bija-bhaga’ and ‘ bijqvayava’ have also been used by him, which 
may perhaps refer to the internal structure or or the constituent struc- 
tures which compose these elements, corresponding probably to 


chromosomes and genes. — 
107. After Frank H. Taylor, “ Inheritance and Ageing Principles of Internal 


Medicine ”’ (1953 Edn.) 
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to be genetically determined. As regards tuberculosis and leprosy, it 
is considered that children born of parents suffering from these 
diseases inherit a predisposition to them. 


(ii) Janmabala pravritta—The kind of diseases included under 
this category comprise of congenital types. ‘They are attributed to 
errors in the conduct of the mother during the period of her pregnancy. 
It includes various defects and maladies such as, congenital blindness, 
deafness, dumbness, nasal-voice and dwarfism etc. ‘This variety 
admits of two types, according as the condition is ‘ rasakrita’ or due 
to dauhridya ( ungratified cravings of the mother during the period of 
her pregnancy ) ?. 


““ Modern views on parental—especially, the maternal-influence or 
the foetus are still divided. It, however, appears to be slowly recogni- 
sed that both the physical and mental characteristics of the child 
depend, to some extent, upon the state of the mother during the 
period of her gestation. It has been shown, for example, that the 
embryo is sensitive to sound. Loud, unexpected noises cause the 
unborn heart to beat faster, and it is even possible to set up a condi- 
tional reflex based on the particular kind of racket ...... ‘There is also 
reason to believe that, if the mother is subjected to severe emotional 
strain owing to pregnancy, it may have an effect on the unborn 
child. ‘This may be, in part, because of a change of nourishment due 
to chemical reactions ; it may be in the transmission of more subtle 
influences between the mother and the child.’ 


The observations of Vagbhata, in this regard, are worth a study. 
He records that the resort to actions and use of articles of food by 
the mother which tend to excite v@ta may contribute to malformations 
and deformities such as kyphosis ( hunch-back ) in the foetus and make 
it blind, lethargic and dwarfish; the excitation of pitta may make for 
alopecia ( baldness of the head ) and yellow pigmentation of the skin 
of the foetus and, the excitation of kapha, may result in albinism.””° 


108. srRIAITM ys META WATER AMAA saa: asi igre: 
Weal: aezrrareaat (Sushruta; Sutra 24: 5) 

109. Dr. Flanders Dunbar, “ Psycho-somatic Medicine’ p. 304. 

110, sae Hast: Fea! aTAA: | 
ad: wala: Ve FIAT Yee: eaTeRf: w (Ash, Hri. Sharira 1) 
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(iii) Doshabala pravritta : Diseases belonging to this class are 
engendered by the action of anyone of the tridoshas, deranged by errors 
in @ha@ra, vthara and Gchara or due to the upheavals of the two m@na- 
sika doshas - the rajas and the tamas. The group of diseases included 
under this category are subdivided under two heads, accordirg as the 
disease is found to have its origin in the Gm@sha ja or in tte pakwi- 
shaya. Each of these, again, may be classified further under two 
main Civisions viz., shdvirika (somatic) and m@nasika (psychic ). 
All these morbidities belong to the Gdhyatmika group." 

(iv) Sanghdatabala pravritta: Diseases belonging to this category 
include those caused by abhighata (trauma), such as external and 
internal injuries due to blows or inflicted by sharp instruments ; due 
to overstrain ( exceeding the individual limits ) such as, wrestling with 
an opponent of superior strength. These can be classified under two 
minor headings, according as the disease is caused by external injury 
or by the bite of a wild animal or a poisonous reptile. In this group 
may, perhaps, be included the invasion of the body by other living 
organisms either to parasite or to kill. These belong to the ddhibhauti- 
ka group.!"” 

(v) KGlabala pravritia: This group includes diseases which 
are caused by meteorological changes, such as variations in the 
atmospheric temperature — hot or cold —— humidity or dryness, rain 
and wind, incidental to changes in the seasons. These diseases can be 
classified under two sub--heads, according as the seasons which usher 
in changes and exhibit either their natural or normal traits or 
abnormal, sub--normal or perverse traits. ‘The former is responsible 
for the causation of disorders arising out of the usual adaptive reac- 
tions of the: body. They are known as avy@pannartu-krita vyadhis.™ 
The latter--vydpannariu- krita — engenders diseases consequent on 
the inability of the body to adapt itself to sudden and abnormal clima- 
tic and seasonal variations. 

According to Dalhana, extreme coldness may produce jadalwe 
(inertness ) of the body ; high temperature, daha ( burning sensation ) 


ee 











lll. Jrraqasge ] snagaaa MeqenuavEdsl to asit Mivar—snygaTgyear: TERIa- 

WHA ; GA EAI— aera Aaa caw sreqicwer: u (Sushruta: Sutra 24:5 ) 

112, gama a ama Hew auaguagq, ashy Bera:—wesea, AeA! Ww 

SUaaifaer: | (Ibid 6 ) 

113. eiaasare 2B ataroaaaraqaratiten: 3 ast elra waa: ; TeV 
(Sushrut : Sutra 24: 7) 
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and kampa (tremor), as also toxic fevers ( vranajwaras) correspo- 
nding to vata, pitla and:kapha respectively.''* We may, perhaps, include 
uniar this category, various other disturbances caused by extremes of 
atmospheric temperature, including frost--bite, sun--stroke etc. 


(vi) Daivabala pravritta >In this category is included diseases 
which are engendered by forces beyond human contro]. These are 
considered to be caused duc to providential dispensation or acts of 
God. According to the ancient way of thinking, s:me of the the 
diseases included under this category, are considered .to be embo- 
diments of curses, divine wrath or displeasure, or are caused through 
mystic powers of charms and spells, mentioned in a@tharvavcda, This 
category of diseuse may be classified into two divisions, according as 
the discase is due to such acts of God as when one is struck by 
lightning -vidyudashamkrita etc., or to the influence of invisible mali- 
gnant forces of nature—paishiichakrila. These have. again, been classified 
under two minor sub -heads, according as the disease assumes the 
form of epidemic ( or pandenic )-samsargaja—or is merely accidental 
and confined to isvlated incidence-sporadic and endemic types— 
dkas mika." 


vii ) Swabhavabala pravritta: This type includes diseases which 
arise due to natural organic and functional-changes in the body and 
mind, such as, due to senility, death, hunger, thirst, sleep etc., brought 
about in persons who have strictly adhered to or followed the pres- 
cribed rules of health, in the norma! course of events, due to the efflux 
of time. These conditions are known as kalakrita. On the other 
hand, the occurrence of changes in the body and mind prematurely, 
are classed under the heading akalakrita. These occur largely due to 
the leading of unhealthy modes of life.!® 


Kalabala~-pravritta, daivabala-pravritta and swabhavabala 
pravritia types of. diseases are to be classified under the main 
category—ddhidaivika."" 


14 @ gaseaze rasa: ae aNTTTaT ( Dalhana ) 

LLS. aawagar Y YaPageovae | HeaITEU aware Asa Brrae-faqzatEar: 
fanraieEazray i yaa) falas: --hanat, sreieaera! (Sushruta; Sutra 24: 7) 

116. taraIoTa FY aqoreusrgeagawzay: ; Asa Efrat: -—-eIaA, HEA; TT AR 
WEAN! EGA, HUWINFA HEB as 1 eT spras ae’ (Sushruta 24: 7) 

117. & ayivtae:t ( Sushruta: Siura 24: 7) 
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bheshaja 


fo G8 Gd Go ta ga da oo 


A brief reference was made to bheshaja 


as a synonym of kayachihiisa elsewhere. It was then seen that, in 
general, this term meant the conquest of diseases. In fact, it compre- 
hends two important and vital aspects of medicine and therapeutics viz., 
the preventive (including conservative, preservative and restorative ) 
and curative. 

According to Charaka, chikitsé secks to achieve (i) the promo- 
tion and preservation of health, strength and longevity in the swastha 
or the healthy person ;!"° ( ii ) the cure of the disease in the ailing and 
the afflicted. The former object 1s soughi to be achieved by resort to 
rasayana and vrishya, whereas, the latter objective, by curative 
measures!!® which will be discussed at a later stage. 

Rasayana—The raséyana therapy aims specially at the promo- 
tion of strength and vitality. It is stated to contribute to the integrity 
of the sapta-dhatis and thus, increases longevity. The other 
benefits secured by this method of treatment are: the promotion of 
memory and intelligence ; immunity against disease and decay; the 
preservation of youth, lustre, complexion and voice ; the maintenance 

optimum strength of the body and senses; it confers the capacity 
for the achievement of what is said ; and the command of the respect 
118. Has Bad a aq 

caren eet fer. ....1 (Charaka; Chi. 1: 4) 

ware sles ¢ hag fara Grepalrag | 

TEMG AT AeL BAq arses W ( Ibid 13) 
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and regard of people and the promotion of bodily glow. Various 
measures comprehended by this therapy are known by asingle term viz., 
vusayana, because, they conduce to the replenishment of vasa and 
other dhatis.’”” 


Vrishya —lIf the object of rasd@yana therapy is the strengthening 
of the body, the promotion of health and longevity, on the one hand 
and, the prevention of diseases, on the other, the vvishya type of 
therapy seeks to promote virility. The main object of this kind of 
treatment is the logical outcome of health, strength and longevity, 
that is to say, the fulfilment of the biological urge to perpetuate the 
lieneage. 


Charaka, in conformity with the best traditions of the Hindu 
scheme of life, has posited the view that giving brith to children is 
meant to save the pityvus from falling down from their abode and 
to achieve this purpose, prescribes the vrishya therapy. He has used 
the term agra Shabdasthoma Mahanidhi defines the term 
amy as a daha frat ada gagléged a-ad Whether in modern 
times, one believes in the existence of the pitvus or not, one cannot 
but fail to recognise the fact that our biologioal existence demands the 
perpetuation of the species, and that we do obey this demand. Virility 
or the integrity of the seminal fluid is the sine qua non of productivity 
and a means to an end, — the end bcing procreation. The physical 
pleasure and the mental satisfaction experienced by both the sexes in 
the act of fecundalion is, obviously, nature’s inducement to procreate. 
‘These are the means and not ends in themselves. It would follow 
from this that, the means should not be substituted for the end, as is 
often the case today. ‘The faculty of procreation may have, therefore, 
to be used with discrimination and restraint for achieving the purpose 
meant. Both indiscriminate exercise or unintelligent repression 
of it are harmful and may lead to the one or the other of the conditions 
with which phychoanalysis has so much to do to--day. 

Leaving these considerations aside Charaka holds that the benefits 
of vrishya therapy are: an immediate ( pleasurable ) excitement ; 
119. daar: wid Aaqrartey qeor aq: 

Teas BTS WT 
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the abolition of the sense of frustration in the act’ of mating .( as the 
therapy endows considerable sexual stamina ) and, for this reason he 
(the individual who undergoes the therapy) is most liked by the 
members of the other sex; it makes for an increased seminal secretion 
even in an ageing person, and makes this secretion fertile and 
productive ; establishes him by surrounding him with many excellent 
offsprings in the honour and respect of the society; secures 
for him an immortality, for, that man never really dies who has perpe- 
tuated himself. In the ultimate analysis, it confers fame, prosperity, 
strength and robustness on him. That which confers all these benefits 
is spoken of as vajikarana. ” '° 


Abheshaja 


The reverse of bheshaja is abheshaja.**1 It corresponds to the 
neglect to adopt bheshaja measures to protect oneself from disease and 
decay. Abheshaja may take two forms viz., (i) badhanam and 
(11) sa@nubadhanam*. The former relates to the causation of immediate 
and acute disturbances as may result on account of inadvertant resort to 
such dravyas or substances as are not conducive to health. The latter 
is stated to be ‘ dirghakalika or chirakari i. e., disorders which take 
time to manifest and which relate to the early non-recognition of the 
warning signals of nature. ‘The occurrence of kushta has been cited 
as an example to illustrate this type. The object of laying stress on 
abheshaja is to focus attention to the need to take note of the fact 
that, the neglect of bheshaja may lead to the one or the other of the 
disorders referred to above. 


The elimination of the disease in the ailing and the afflicted 
Measures calculated to the elimination of diseases in the ailing and 
the afflicted are to be studied under two headings viz., (i) dravyabhiitam 


120, seriqaaet aq aa: azo 

asatlandaal ta areasiaea: fea: u 

waaay: efor Fa Waloxi7a | 

Hidiswy ae Hoya wera ti 

mya: wets Fr Vea Tar HVrq 

ATEN AAT: THAT GAZA: 

Garages Wate Fey BracqTAasia | 

qa: fay as Qhe alstravotea aqu (Charaka Chi. 1 : 9-13) 
121, syste Hr frata ava | aa... (Ibid 15) 
122. sist 4 igtag grat Aiataraaty! ( Charaka: Chi. 1 : 5) 
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and (ii) adravyabhittam. The former involves the utilisation of 
dhdra ( dietetic ) and aushadha ( medicinal )—dravyas it is of course 
implied that the dravyas employed are potent ones—viryapradhana ). 
whereas, the latter includes measures other than the use of dravyas.\ 

I. Dravyabhttam.--The cimination of the morbific factors 
(doshas ) of diseases is stated to be achieved besi by such measures 
as UGHANa ( emetics ) and virechand ( purgation ) etc. The criteria for 
the selection and use of varicus substances in the treatment of 
diseases are:--~ 


(i) The prakriti or nature of the substance ; 

(ii) The guna or quality of the substance ; 

(ii) The prabhava or the specific action of the substance ; 

(iv) The desha or country ( place ) of their growth (or production ). 

(v) The rutu or season in which they are gathered ; 

(vi) he manner or method of their preservation and storage ; 

(vii) The method of the preparaiica of medicaments (and their 
standardisation ): 

(viii) The maid or dosage ( posology ); 

(ix) The mode of adrninistration ; 

(x) The persons for whom they are indicated; 

(xi) Whether they are capable of exciting or alleviating the doshas; 

(xii) If there are other drceyas which possess similar virtues, they 
may also be considered for use alter a careful examina- 
tion of them.'”’ 

U. Adravyabhutam: The means employed in this type of 
therapeutics can, in modern parlance, be described as psycho and 
physico-therapies, for, drugs are gencrally not employed in cases treated 
as per this mode of treatment. The #padyas or measures employed are 
for both saririka ( somatic) and miénasiku (psychic ) disturbances. 
‘They are :-—— 

(i) Causing fright; 
(ii) Causing surprise ; 


123. wea dA ar2z fefraa—aeryan, size w! (Charaka; Vimana 8: 87) 
12k. ga geraat agaazg Deepal senda are-eqhaversdsoAawraaRag 33 
siantagaad wind GeataeEaaen wan amAay aeaaaeT geye}- 
TalAed AIAVEVAITAAG AW, TTA Vag Wyrsi utara AVI THAN 
( Charaka , Vimana 8 : 87 
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(iii ) The obliteration of memory ; 

(iv) The administration of shock ; 

(v) The causation of the elation of spirits ; 

(vi) Threats; 

(vii) ‘Thrashing ; 

(viii) Binding ; 

(ix ) Induction of bypnosis ; 

(x) Massage and such other measures as are found to be of 

advantage.’ 

Stated in general terms, the treatment of psychogenic diseases is 
salwavajaya & pbysicogenic diseases, yukiivyap Gshraya. Under certain 
circumstances both the type of therapeutics may have to be treated as 
daivavyapdshraya. 

Padachatushtaya or the four limbs of Kiayachikitsa 

‘The success of k@vachikitsd rests entirely upcn four important 
factors analogous to the four legs that suppert a table. These four 
factors ere: (i) the bhishak or the physician ; (ii) dravya or medica- 
ments—both aushadha dravyas or medicinal drugs and @hdara 
dravyas or food substances; (11 ) upasthata or the nursing ferscnnel, 
and (iv ) the 207 or the patient.'** 

‘The emphasis laid here is on the qualities or the qualifications each 
one of these four limbs should pcssess. The dchadryas of Ayurreda 
have prescribed a minimum of, at least, four qualiticaticns for each 
limb. Charaka has devoted two entire chapters in the si#lrasthara 
of his sam/utda for this subject. 

The bhishak or the physician comes first, in the order of importance. 
No greater opportunity, responsibility or obligation can fall to the 
lot of a human being than to a physician. In the care of the suffering, 
he needs technical skill, scientific knowledge and human undersiard- 
ing. He who uses these with courage, humility and wisdom will 
provide unique service for his fellow--man, and will build an enduring 
edifice of character within himself. He is the friend, philosopher and 


125. at qaHayd aSUAIM AL! SUT AA ARR Aaa aTEsqH gag yyy 
VBAVUetiawa Aaa swe Bey WasA aaiywal gia | 
(Charaka ; Vimiina 8 : 87 (4 ) 
126. fayRAIRAa Wi? Wee | Ba Hof Fa faaregsyray vu 
(Charaka: sutra 10 : 37) 
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the guide. He should never forget that his primary and traditional 
objectives are utilitarian — the prevention and cure of disease and the 
relief of suffering — whether of the body or mind. 


Charaka has devoted a major portion of the two chapters referred 
to above, to the qualifications required of the physician in addition to 
a further reference he has made to this subject in the eighth chapter of 
ithe Vimanasthana. He has laid stress repeatedly on the quality of the 
inead and heart of the physician and on the need to be careful about 
viving quarter to quacks, imposters, and charlatans. The very high 
attainments he expects of the physician shows that the latter:should have 
gone through the rigid and exacting discipline of a well—planned and 
conducted medical education, including intense training in both the 
theory and practice of medicine and allied subjects. The physician 
should, in addition, be a great humanist. These become obvious 
from Charaka’s observation that the physician should possess a clear 
grasp of theoretical knowledge, wide practical (clinical ) experience, 
skill and purity (of both the body and the mind)’. These are in 
addition to his possessing knowledge, imagination, comprehension, 
memory, resourcefulness and promptness.'** 

That the physician should first and last be a great humanist will be 
seen from an additional qualification Cnaraka has prescribed for him. 
Says Charaka: “Friendship ( towards all), compassion for the ailing, 
devotion to patients who can be cured and the acceptance of the 

inevitable in the case of patients who are dying”"*. He ads, “ The 
physician is he who treats,’ who is skilled in the practical application 
of the knowledge contained in ( authoritative ) sutras, whose under- 
standing of all aspects of life is precise and deep; who has acquired 
expetience in practical work and skill; who is pure and has acquired 
déeftneds of hand; who is in full possession of all senses; who is 
fully equipped and who has a first hand knowledge of human 
constitution and promptness of application. ” '*! 
127.. ax viagraed aga caver | grat arate Ad A sraqery u 7 

( Charaka: Sutra 9: 20 ) 
128, Aar Rat fad eater Gn | aA veameter a aerAiaaag u (Ibid 21 ) 


129. HH Hearty aey Wasa | THAT Wy AaahaaaAar u (lbid 26 ) 


130. fava ti Praga 5 7 aang: sea ay: azar fed Tag! 
(Charaka: Vimdana 6: 86 (1) 


131, qi, qivseha, gor sd, Casa, seman, aditghwean, wpeaTa, 
., wfagtagar aa t( Ibid 86 ) 
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Stressing on the need for the physician to be thoroughly 
acquainted with the structure of the human body, Charaka observes: 
“The physician who knows the anatomical enumeration of the body 
together with the description of its different members, is seldom a 
victim of confusion arising out of ignorance of theory. ” }** He further 
observes: “ Knowledge of the analysis of the body subserves the 
purpose of the maintenance of the health of the body. Knowledge of 
factors which contribute to the well being of the body will arise only 
as a direct consequence of the knowledge of the analysis of the body.” 
A physician who understands the body in every respect and in its 
entirety knows Ayurveda in its fullness and he contributes to the 
happiness of the world. ”** 


Sushruta, even more than Charaka, has insisted that a physician 
should possess a good knowledge of anatomy, based on the dissection 
of the human cadaver. “ Different parts of the body, including even 
the skin,” says Sushruta “cannot be properly described by anyone 
who wants to be a surgeon and who has not made a proper study of 
anatomy. Therefore, any one desirous of acquiring a_ thorough 
knowledge of anatomy should prepare a body and carefully observe, 
after performing dissection on it and examine its different parts. For, a 
thorough knowledge can only be obtained by comparing the description 
given in the shdstras on the subject, by personal observation ... ... He 
who has studied the internal mechanism of the human body and is 
well-read in the works having a bearing on these subjects, and has 
thus, all his doubts cleared from his mind, is alone qualified in the 
science of Ayurveda, and has a rightful claim to practice the art of 
healing. ”?** 


132. aétterent ai az adraraan prve | 
aaarraad aaet + gera wu ( Charaka ) 
133. adwaaq: oo atirrenefaAsTy area PR whaed wadlivets aay array 
aes ayz yaad East: ( Charaka: Sharira 6: 3 ) 
134. até sae a4 aazr az TATE | 
SUgzas a ereta a2 seared u (Ibid 11 ) 
135, qeans: gad Al eal BETET aSTAT | 
Mayeqy BI AMIRBNST aA: W 
maga fe aes Brats I TAA | 
anraaeagaga yar waraagay u ( Sushruta: Sharira 5 : 48 ) 
St Qa sey a cared: eTfRse: | 
esyarat dzenaqaray aru (Ibid 51 ) 
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The role of the physician in the total scheme of chzkitsa has bee 
stated in precise terms by Charaka, in answer to the questions raised 
by Maitreya. Without entering into the details of the points raised and 
answers furnished, we may summarise here the conclusion, that 
“Just as a man by lifting another who has fallen although the 
latter may be able to raise himself, gives him support, as a_ result 
of which he rises sooner and with less difficulty, in like manner 
do patients receiving the aid of complete treatment recover more easly 
and with less difficulty. No physician, however, will be able to save a 
dying patient. "' Vegbhala has pithily sunimied up the part played by 
a good physician in saving the patient thus: “The help that a 
physician can render unto a patient is to lend a helping hand, in 
time, to pull him up, to save hun from sinking into the quagmire 
of disease. 


mas 


Concluding this topic we may note that one of the striking 
features of the study of Ayurveda is its humanistic approach. Jn 
modern times, discussions are being carried on in academic circles on 
the relative values of the study of Humanities and the study of 
sciences. There is a tendency to envisage these studies, as though they are 
ranged in opposite camps— struggling against each other for supremacy. 


The ancient Indian view has been to look upon these as comple- 
mentary studies to be carnestly pursued by all aiming at cultural 
harmony and fullness. The ancient scheme of studies was so ordered 
as to give to the world great physicians who were not only great 
scientists but also great humanists -— a type of physician vividly 
pictured for mudern students in the following description of * The 
Doctor of the Iuture” by that well known authority on modern 
medicine, Dr. R. W. Wilson: “The Doctor of the future will not 
only, as is now usually assumed, be a scientist of the orthodox type, a 
man with the technique of laboratories at his finger ends and with the 
aim in his mind of elucidating the phenomena of life in terms of 
chemisiry or physics. Rather, he will be a Humanist —a man with 


136. gar fe wad gey aadecaaqeaneag gen qeRMazeng, @ esas wifitg 
AL ATOR ISANTGU: 5 oe AS MAM PVQHAQAGIaWGAA ; ... 


( Charaka: Sutra 10: 5 (3&4)) 
137. sragagaaat eat Pyar | 
Sad Haaonar etait Avan ( Ash. Hri; Uttara 40 : 64 ) 


; : : 42. : ; : : : : 


: : : ; ; : : s bheshaja 


widest possible knowledge of human nature and deepest possible under- 
standing of human motives. Te will be a cultured] man, npe in 
intellectual attainments, but not lacking in emotional sympathy, a 
lover of the arts as well as a student of the sciences. ” This is, indeed 
no more than the projection into the future of the great figures of the 
past; for, the great physicians of the other days were all, likewise, 
great citizens of humanity - physicians, who were well-fitted by their 
many sided learning, high character and great kindness and compassion 
to be true friends, philosophers and guides of all, from peasant to 
prince, who entrusted his health and happiness to their efficient and 
loving care, as may be gathered from a referance 1o the great physi- 
cians of India contained in the following sloka of Ashtanga Hridaya: 


YTANATTS FAA TATA 
Vaghahargaea Sev ea TAZ | 
aad aqeds TCT IAA: 
AHeHoaw Wanesizay: Ul 
( Ash. Hri: Sutra 7 : 77 ) 


Dravya: Next in importance is dravya. It is obvious that 
there should be an abundant supply of drugs of dependable and 
valuable qualities, wide applicability, prepared in many forms and by 
different processes. The constituents —herhs -—with which the medica- 
ments are prepared should have been grown in proper soi, fuily 
matured and gathered In proper seasons, paying: duc regard to the 
principles and rules prescribed for their collection, curing and storave, 
and prepared suitably as specifics for each disease. 

Upasthata : The nursing personnel should possess the know- 
ledge of nursing, skill in their art, affection (and sympathy ) for the 
patient and be clean (in body and mind is’) Vagbhata adds resource- 
fulness and the possession of intelligence, talent and tact as additional 
qualifications of the nurse.’*” 


138. asal aaTPTAAATAAEE ML | 
OIA BPSHiss FEN wT swe Wl ( Charaka: Sutra 9:7) 
agrod aga aad Teadyayu = (Ash. Hri: Sutra]: 28) 
139, saa Har gieTaaUe BAIT I 
ad Bia aqeersa gor: WTA TA uw (Charaka: sutra 9:8) 
wap: grasa aera weave: wu (Ash Hri: Sutra 1: 29 ) 
140 wnartaaihiarecsaarte 3 
aigeed @ Dora Bor: war: « (Charaka: Sutra 9:9) 
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Rogi : Patients should possess the following qualities :— They 
should possess memory, be obedient to instructions, courageous, and be 


able to describe their ailments. Vadgbhata adds the possession of 
the wherewithal for providing 


needs of treatment as a desirable 
qualification."!! 


Hg GN awaed stiues radi ( Ans, 
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chapter 6 


the concepts of 
ama and sama 


Go G8 9 g €@ fa ga &o 


| kayachikits@ was sought to be 
defined as the treatment of antardgni. In fact, we had, in that 
connection, to elucidate the implications of the terms sharira, deha 
and kdya. It was then shown that the idea underlying metabolism, 
as a whole, was implied in in the term kaya and that kdya-chikitsa 
or Internal Medicine aims at the treatment of diseases which arise, 
as a result of metabolic disturbances. The consideration of the 
concept of agmt was then deferred to ‘a Jater stage of our study. 
We may now make a brief review of it here, as the concepts of 
aGma and sama are based on the concept of agit. 


Agni — The term agni, in common language, means fire. 
However, in the context of the functioning of a living organism, which 
maintains its integrity and performs its vital activities, by converting - 
in pakadi karmas or bio-physical and bio-chemical processes — the 
foods consumed in various ways — licked, masticated, drunk etc., not 
only into its various structural and functional constituents but also to 
provide the shakiz or energy necessary for proceeding with its 
innumerable vital activities, this term does not actually mean fire. In 
these sequences, the term agni comprehends various factors which 
participate in and direct the course of digestion and ‘metabolism, in a 
living organism. 

Agni — or fire is usually employed to cook our food and render it 
fit for digestion. In our chemical laboratories, we employ the agency 
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of heat to decompose, disintegrate, separate or break--down substances 
and also to accelerate different kinds of chemical reactions. Likewise, 
the digestion of food in the Gmdshaya and pachyamdndshaya, 
corresponding to ithe stomach and small intestine, involving the 
splitting of complex food substances into their simpler components 
(in the language of modern physiology, the break-down of complex 
proteins into amino-acids, fats into fatty-acids and glycerol and starches 
into glucose ), so that they may be rendered fit for absorption, is made 
possible by kity4guz2 (in terms of modern physiology, the digestive 
juices which contain powerful enzymes, acids and bases). The 
factors mentioned in paranthesis, put together, are spoken of, in 
“ipsrveda, as kayagni or, better still. pachakigni ( pitta ae 

It is only when food substances are rendered fit for absorption 
into the body can they be utilised for being metabolised by the 
shartra-dhatus. 

From anatomical and physiological points of view, agi can 
be classified under two heads, viz., (i) Kayagnt, and (ii) Dhatwagni. 

The Kdvéigni:-— Kadyégui is mainly concerned with chemical 
processes involved in gastro-intestinal digestion. There arc, however, 
two aspects to it viz., (a) general and (b) special. The genera 
relates to factors which are directly concerned with the digestion of 
food materials in the @mdshaya and pachyamdndshaya, corresponding 
to the gastric and intestinal digestion.’ The special relates to 








142. Wayaznt is also known by other synonyms viz; pdichakagni, pichaka- 
pitta, jatharagni, koshtagni and audarya tejas. 

143. ‘The term dmashaya and pachyamandshaya are used here advisedly, as the 
space between the sfanas ( nipples ) and ma@bhi ( umbilicus ) on the one 
hand, and 2@bhi ( umbilicus ) and hridaya (the heart ) on the other, are 
where the a@mashaya and pittasthana are stated to be located. Note has to 
be taken, in this connection, of the reference made by Charaka viz., 
AMEE TC TATA Bd Goa: | Bia tanned via Se waa eT 
SUAMITA: WEAN: WT Kaa | GH: BAT WAMBAaANR: weezy a 
( Charaka: Vimina 2. 17-19), i. e., the @mashaya is that part of human 
body which lies between the navel and the nipples. _‘‘It is the place where 
digestion takes place. It is here, all that is eaten, masticated, drunk and 
licked up are digested. The food that has reached the seat ot digestion, 
being fully digested is, in its changed form, distributed to the entire 
body by means of dhamanies; and Vagbhata’s reference to pittasthina, 
aslying between the hrit and nabhi, especially in the region of nabhs 
Sarrgryeqy | and aca: | The anatomical position of the ‘J’ shaped 
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the humoural or hormonal mechanisms located in the duodenal 
mucosa, which are responsible for exciting the secretion of the 
digestive juices-gastric, pancreatic, and hepatic—necessary for ensuring 
intestinal digestion. 

The special aspact of the kZyZ2n1 is important. Its locotion, cons- 
titution, physical charactcristics and functions, have been described by 
Vagbhata. This pitta is stated to be located (or secreted?) in an 
area between the pakwashaya and @mashaya ; in its constitution, it is, 
pincha—bhautic; it is drava or liquid in consistency, in spite of which 
it performs actions similar to aznala (or fire), largely due to the 
accension of its /ejas component over the rest. This fact is inferred 
from the way in which it performs pakalikarmas ( chemical actions ) 
viz., it digests the food, and separates the sara ( the nutrient fraction ) 
from the kita (the residue fraction). In addition, while being 
located in its own place, it contributes to and augments the functions 
of other pittas, elsewhere in the body.'" 


The other p:ttas mentiond above obviously refer to the remaining 
four viz., sadhaka, ranjaka, Glochaka and bhrajaka. This interpretation 
would, however, appear to be rather narrow, in view of further 
references made to kayagni by Vdgbhata in his Samgraha and 
Hnidaya. In the latter work, he relates the pachakdg 1 to the dhatwagnt, 
carrying a direct suggestion that the former contributes mojetics of 
itself to the dhatis.’ In the Samgraha, he has directly correlated 


stoniach ligs exactly between the heart in the left thorax (below the 
diaphragm ) and the umbilicus in the abdomen. The duodenum, 
liver, pancreas, jejunum, major portion of the ileum, also occupy nearly 
the same area. It is exactly here that several powerful chemical factors 
are secreted —zargiae7. The gastric digestion, obviously, corresponds to 
the first two avasthas of digestion— madhura ( sweet ) and amla 
(sour), and the intestinal digestion in p2chyamanavastha, signifying 
the separation of the nutrient fraction from the ilfta or residue of the 
food and, the absorption of the former and the egestion of the latter. 

144, 2... 2 ew OT VHEANTANEAN | 
FRPUAEASY TAVITA a 
THAT WRUZEAMSTS MPAA | 
qeaeqa PTAA ANS TIE Aad 
aaeaaa feat sryrenacagqasg | 
etiad aza4 Was a aq eaau (Ash. Hri. sutra 12: 10-12) 

145, eeqreaer erate agg Afarar: | 
ast aafaditeat agateatcga: u (Ash. Hri. Sutra. 11 : 34) 
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the pdchakagni to the dha@twagni and dhalupaka  (tissue- 
metabolism ?)* This correlation will become further amplified 
by taking into consideration a few more observations made by Charaka, 
Sushruta and Vagbhata. Charaka has made a pointed reference to 
the madhura (sweet) and G@mla (acid) aspects of digestion in the 
Gmashaya, corresponding obviously to the starch and protein degestion 
in the stomach.’ This observation assumes significance, in the 
context of the reference made by him to the passage of the 
gastric digest — the acidified chyme—from the @ma@shaya to the next 
succeeding portion of the digestive apparatus, synchronising with the 
secretion, into this place, of accha—pitta corresponding to the flow, 
into the duodenum, of the combined pancreatic juice and the liver 
bile.“* Again, the mention made by Sushruta of the pitta-dhara kala 
( or the pitta supporting or secreting membrane?) as the structure 
which holds the chyme derived from the four kinds of solid and liquid 


146. By eeian qqeaTey aranfaaagq 
WEA GAA AIA ay AWIUy a 
Wessg Bawa syHqas yar | 
Tisarat WI Bia Va TAWAGT a 
Req gy fae fe v4 ta Tey? ecay a! 
WT CHAP AMAT] WAAR IMAG U 
( Ashtanga Samgraha: Sutra 19: 26-28) 


147. The secretogogue influence of the acidified chyme has been well establi- 
shed in modern physiology. The conversion of the insoluble starch into 
soluble dextrin begins in the mouth under the influence of the enzyme 
Ptyalin is completed in the fundus of the stomach. Then commences the 
protein, digestion. This involves the conversion of the insoluble proteins to 
soluble peptones under the influence of the enzyme pepsin and the HCL 
secreted by the mucosa of the stomach. As the acidified chyme passes, little 
by little: through the pylorus into the duodenum, it activates the mucosal 
glands of this organ to secrete the hormone secretin, which being carned 
to the pancreas excites the secretion of pancreatic juice; partly emulsified 
fat in the gastric digest stimulates the mucosal cells of the duodenum 
to secrete the hormone cholecystokinin, which being carried to the liver 
Stimulates the gall-bladder to empty its contents. Buth the par creatic 
juice and the bile are, then poured into the duodenum as achcha- pitta 
- a description which aptly describes the combined juice. 

1 48. Herz ymaaey yeaeq sya: 
ayUearg FH AA Hara szAF u 
at © Wega fazrageqemad:| 
Sraqeqaraaey (Ta esAaA wu ( Charaka Chi. 15: 9-10 ) 
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foods propelled from the GmdGshaya and on its way-to the pakvashaya™” 
focuses attention to the location of the agi, the special aspects for 
which are currently under discussion. Even so, the references made by 
Vagbhata to the organ grahani vis a vis pachaka pitta is also equally 
significant. It indicates the seat of pachakagni ; relates it to the organ 
grahant describes the latter organ as being responsible for holding 
the food in the @mdshaya, for the duration of its digestion in this 
organ, and identifies the kala ( the covering mucus membrane ? ) 
here, as the agzidhara kala‘. 


The references cited above from the three important Ayurvedic 
classics, when examined in the light of later developments in the 
medical science, as we are required to do, point to:— 

(a) a local or regional influence excercised by some chemical 
( or hormonal ?) factor, or a complex of such factors, which may be 
mainly responsible for making available to the intestine, powerfu! 
digestive juices necessary for ensuring proper digestion of food, and 
this, under the influence of acid chyme, as the latter traverses through 
the duodenal mucosa ;! and, 


(b) a general systemic influence which apparently, regulates 
and governs either directly or indirectly tissue—metabolism, all over 
the body. 


149. wh fare; ar wales SeTa TET ea aITTA 1... 
Higa Bisa ste Wa Krser4 qo | aealNgS Taras aya eaasrar u 
( Sushruta : Chi, 15: 9-10) 
150, arate GH GF WaeEreET GRA 
21 WITT ASI HapsRey ATMA AW 
aarasraaaey penrgett war | 
ve qaqa eer aawgar a 
4a vera ATA aT | 
BHATT BIH fayeq ayes: 0 


qaaeaa eran Tawa | 

Dey, AaAie OT aiI eoljaes: 

aQasmadg gar geoft Tare TolT ( Ash, Hri. Sharira 3 : 49-54). 
151. In so far as the factor or a complex of factors which exercise a local or 

regional influence referred to above, the following chemical or 

hormonal factors demonstrated in the duodenum = are important 

and significant : (i) Secretin, (ii) Pancreoxymin ; (iii ) Cholecystokinin ; 

(iv) Urogasterone, and(v) Enterogasterone. Available literature on 

these internal secretions do not suggest that they exercise any systemic 

influence-either controlling or regulating tissue-metabolism. 
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The several internal secretions, elaborated by the duodenal mucosal 
glands, such as the secretin, pancreoxymin, cholecystokinin, uroga™ 
sterone and enterogasterone represent a few, albeit, important chemical 
agencies some of which excite the secretion of the pancreatic juice 
and the discharge of bile from the gall bladder. There may be many 
more of such factors,'* but the few referred to here are immediately 
germane to our discussion. 

Systemic influence of kayagni: As regards the general or syste- 
mic influence alleged to be exercised by kdy@gni—the correlation of 
kiyagni to dhitwagni—on general metabolism, we may begin our 
studies with reference to the relevant observations contained in the 
Ashtanga Samgraha and Hridaya. They are: 


T NAHM WFCMEATU AMAT IAT: | 
qteerrea agar aera +I] ATT I 
myst sate aeaa Rat | 
Teen TM A TA TATETT Ul 
xo gry falar fe ei ea gaa ee a | 
TAMA AI ITT Ul 
( Ash. Sam: Sutra 19 : 16-19 )* 


CETTE FMAM ATT Gta: | 
ant aaa aaatearea: 
(Ash, Hri, Sutra 11: 34 ) 


The first piece extracted from the Samgraha is ‘of fundamental 
importance. It has two aspects viz., an aspect which correlates the 
pichakagni to the dhatwagm and describes the outcome of the exci- 
tation or the inhibition, as the case may be, of the latter; and an 
aspect which correlates the increase or decrease, as the case may be, 
of the dhatis to the quality and quantity of the nutrition supplied to 
them. Rendered into Lnglish, the slokas run as follows. 


152. According to Pavlov, the pancreatic juice acting locally, also excites the 
intestinal glands, which respond by secreting a juice rich in enterokinase. 
Nasset and associates have isolated a substance from the mucosa of 
the small intestine which, they believe, is a specific-hormone controlling 
the secretion of the intestinal glands. This substance is named as 
Enterokinin and is stated to be present, in both, the small and large 
inteStines. | 

( Best & Taylor : ‘ Applied physiology,’ 1953 Edn. p. 536-37. ) 
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The first aspect : A decrease or an increase of the dh@tiis occur, 
according as the tikshnata or the mandai@ of those aspects ( parts ) of 
the pachakagni present in the dhatis. 


“ Now listen to another factor : as the flame of the forest-fire tends 
to increase or decrease, according to the quantity (more or less as the 
case may be) of the fuel ( available in the proximity ), so also is the 


teag 


case with the dhatu:parampara. ” 

The second aspect: “ Dravyas are either tulya (homologous, simi- 
lar or identical) or vishishta ( non-homologous, dissimilar or non- 
identical ), which cause an increase or decrease, as the case may be, 
of the dhatis due to properties potentially inherited by them-as in the 
case of a seed. Homologous properties ( of dvavyas ) cause sufficient 
and rapid increase of an identical or homologous properties in the 
ahatiis’’ 

The second citation from the Ashfanga Hridaya is, obviously, 
a summation of the one quoted from the Samgraha. Rendered into 
English, it runs as follows: 


“ Moieties of k@y@gni, which latter is located in its own place, is 
distributed to and permeate all the dh@fiis. A decrease of it ( below the 
normal ) makes for an increase of the dh@fiis, while an increase of it 
( above the normal ) makes for a decrease of the dhatiis.” 


The first aspect of the Sloka poses an apparent paradox, which can, 
perhaps, be illustrated with the clinical symptomatology of the condition 
spoken of as atyagni described by Charaka (and other authorities ) 
which bears a striking resemblance to the symptomatology of hyper- 
metabolism, sometimes, associated with the hyper—activity of the 
thyroid gland. Says Charaka, “Ina person, in whom kapha undergoes 
decrease and pitta becomes excited, aided by v@fa the excited pitta 
extends :to the pdchakastha@na where, it augments pdachakagni 
( into hyper-activity ). The pachakagni thus augmented, together with 
the vata in the body, which latter has been rendered very dry ( faeaz ), 
rapidly digests the food ingested, on account of its acuteness, as 
often as food is eaten. Having thus consumed the ( available ) food, it 
( the agni ) begins to consume the sharira dhitiis, such as rakta etc. 
The person is, then, afflicted with extreme asthenia and diseases, leading 
( ultimately ) to death. His hunger for food appears to be wheted when 
he had taken food, but, he feels faint soon after the completion of its 
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digestion. Thrit (thirst ), shwasa ( dyspnoea ), excessive heat in the 
body and fainting etc., are conditions which occur as a result of the 
hyper-active pachakagni.™ 

Two important points emerge out of these references viz., (i) 
pachakagni, which located (in its own place) -inan area between 
the pakwashaya Gmashaya, contributes parts of itself to the dhatis 
and, (ii) the moieties of pachakigni present in the dh@fas, when hyper- 
active, leads to their wasting and if hypo-active, to their hypertrophy. 

The analogy of the forest fire and fuel is, it is evident, meant to 
stress the two points mentioned above. 

These points may, perhaps, be illustrated advantageously with 
the example of the hyper--and hypo-metabolism associated with the 
hyper and hypo-functioning of the thyroid gland. It is, however. 
necessary to be warned, even at the outset, that this analogy may 
suffer from limitations—analogies are seldom elastic, and they should- 
not be needlessly stretched. 

In the thyroid hormone, we have a striking parallel to the func- 
tioning of the ka@yigni in the dhatis. This hormone exercises 
profound influence on tissue metabolism, all over the body. Abnor- 
malities, in the secretion of this hormone, have been shown to be 
responsible for engendering far-reaching metabolic disturbances. 


193.0 4¢ Sores Ga ard arearam | 

CHAN, WEA ABA: YR 

TAT BraqsT SS FSA BAST: | 

Wer waeqe Aeararal agee: 

Waar 8 aa arqeantaratg Gaeqry | 

am Maseqaaearaey Waadauy | 

asa BAT Wiad Say sacar | 

Tz Gzeqes lar araqea(aaar: ti 

(Charaka: Chi. 15 : 217—-221 ) 

The condition described as atyagni is also known as Bhasmaka. 
The term ‘ bhasma2ka’ literally means to reduce to ashes or to burn up. 
Charaka, Sushruta. and Vagbhata have, however, not used the term 
bhasmaka. Dalhana, in this commentary on Sushruta Samhita, has used 
this term to indicate ‘ atyagni’. Says Dalhana”’ dian gia dtaneq fafra: - 
Tee HTT, Bey SIAsaGa BAHT: sat sufsaaenaal 
Hadafieafzar afaa:i 
Vijayarakshita inhis Madhukosha vyakhyana on Agnimandyadi rogas 
in Madhava Nidana has taken note of this term. Says Vijayarakshita: 
Ara MEANS: Hera aoniagw ‘ mHeE? aeyaqTy 
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The thyroid hormone, as is well known, normally activates 
cellular oxidative processes throughout the body. The exact 
mechanism by which it acts is not clearly understood. Excessive 
hormone induces a significant rise in basal oxygen consumption by 
tissues-—hyper-metabolism.'™ In the reverse direction, an insufficiency 
of the hormone is followed by a reduction in the oxidative reaction”. 
While it is, however, necessary to guard ourselves against confusing 
or mixing up hypo--metabolism with hypo--thyroidism"™, it is necessary 
to take note of the fact that the thyroid extract has been shown to 
increasc the metabolic rate significantly, when used as a pharmacolo- 
gical agent. 


Be this as it may. The thyroid hormone is believed to act asa 
catalyst to increase the oxidative processes in the tissues. It has been 
suggested that this action is probably brought about through its enter- 
ing, as an essential constituent, into some enzyme system. Experimental 
observations have shown that the oxygen consumption of the tissue 
excised from a hypo-thyroid animal is below the normal. On the 
contrary, the tissue removed from a hyper-thyroid animal has been 
shown to be greater than the normal. These findings go to show that 
the action of the thyroid hormone is exerted chiefly and‘directly upon 
cells and not through the nervous system. Thyroxine brings about the 


154. The effects of thyroxin excess are: greatly increased or speeded up 
cellular respiration liberates so much of heat that the affected individual 
feels hot all the time , despite ravenous food consumption, so much is 
burnt that the body weight may decrease, he is under constant nervous 
tension, highly irritable by stimuli, yet unable to perform sustained work 
due to the lack of fuel reserves: and retarded growth ( compare with the 
symptomatology of bhasmaka described elsewhere. 


155. An insufficiency of the hormone may arise due to causes other than a 
direct involvement of the thyroid gland itself. For example, in the condi- 
tion known as the Simmond’s disease, due to pituitary failure, the thyroid 
gland continues to secrete at’a low, though steady rate. The B.M.R, 
in this condition, falls to.-25 as compared to-40 after a complete 
thyroidectomy, 

156. The effects of low-thyroxin availability are: the development of myxe- 
dema, which is characterised by a reduction of mental and bodily vigour, 
the loss of sex-drive, loss cf hair and an abnormal thickening of the 
skin as if much water had accumulated init, (i.e, edema) leads to 
an increase of body weight, since less food is used incells and much is 
stored as fat. 
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combustion of relatively enormous quantity of material, 1 mg., causes 
the total CO, output to increase by some 400 gms. and increases the 
basal metabolism by 2.5%. On an average, a normal person has been 
shown to make use of about 0.33 mg. of the hormone daily. The 
administration of either the natural or synthetic thyroxine to animals 
has been shown to exhibit an increased metabolic rate, wasting, 
increased excretion of nitrogen and calcium — chiefly through the 
faeces, reduction of liver glycogen, tachycardia etc. It has also been 
shown that the thyroid gland increases and decreases, in its functional 
activity markedly, and that, it is controlled by the anterior pituitary 
thyrotroptic or thyroid stimulating hormone — T. S. H. 


In consequence of pituitary failure, the thyroid may produce 
secondary hypothyroidism. The inadequacy of the hormone may also be 
due to the destruction of the gland by disease or surgery. Hypothyro- 
idism, thus caused, may present a picture indistinguishable from that 
of myxedema. 

The cause of thyrotoxicosis is poorly understood. It is seen to 
manifest an increased oxidation of carbohydrates ; increased rate of hep- 
atic gluco—neo—genesis and the destruction of the islet tissue. The cau- 
sal correlation, in a number of cases, is between psychic trauma, infec- 
tions, injuries and other types of stress, at the onset of thyrotoxicosis. 

The example of thyroid functioning, cited above, may, be-seen to 
explain, to some extent, the apparent paradox posed by the behaviour 
of the amshas of pachakagni furnished to the dhatis—the hyper- 
activity of the @gni tending to consume the fuel rapidly, leading to 
the kshaya of the dhafis, and its hypo-activity producing opposite 
effects 1. e., vriddhi. 

As pointed out earlier, it is not sought here to identify thyroxin 
with the small moieties of pdachakdgni stated to be contributed to 
the dhatiis. Nonetheless, the possibility of some factor or a complex 
of factors—possibly hormonal—located in the duodenum, which may 
exercise a regulatory influence on the thyrotrophic functions of the 
anterior pituitary gland, can be visualised. The discovery of several 
hormones in the duodenal mucosa would naturally encourage one to 
indulge in a scientific speculation about the possibility of the occurrence 
of yet another hormone of the type under discussion. Recent obser— 
vations made by Dwarakanath, Lakshminarayana Rao and Subra- 
manyan at the hospital attached to the Government college of 
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Indian Medicine, Mysore, on the influence of a composite aqueous 
extract of the mucosa of the stomach and duodenum (of goats) in 
shotha ( edema ) and jalodara (ascites ) pointed to the existence of a 
substance, in this structure, which is capable of inhibiting the action 
of the antidiuretic factor secreted by the posterior pituitary gland.’ 


A pertinent question may be asked, as to why there should not be 
a factor in the duodenal glands which may regulate the production of 
thyroxin through the agency of the anterior pituitary ? The need to 
pursue our enquiries in this direction and actively investigate such a 
possibility becomes emphasised, especially, as all the Ayurvedic 
authorities have repeatedly stressed the correlation that is stated to exist 
between the pachakagni and dhatwagnt, and the contribution, the 
former is claimed to make to the latter. Their views on this subject are 
entitled to our respectful consideration, as they come from great a@ptas 
who have “ freed themselves from passion and ignorance, by means of 
spiritual endeavour and knowledge; whose understanding, embracing 
the past, present and the future, is pure and at all times unclouded. It 
is these that are the authorities—the learned and the enlightened. 
Their word is unimpeachable and true. Being devoid of passion and 
ignorance, they do not give expression to what is not truth. ’* 

Four functional states of the agni : Four kinds of functional 
states of agvz, according as to the dosha or doshas which may influence 
it has been envisaged. They are: (a) Mandagni due to the 
influence, predominantly, of kapha ; (b) tikshnagni due to the influence, 
predominantly, of pitta; (c) vishama@gni due to the influence, predomi- 
nantly of vata; and (d) samd@gni due to the influence of the normally 
equilibrated doshas, which would represent the normal states of the 
functioning of the agvz, 

(a) Mandagni: This is a state in which the action of jatharagni 
is considerably inhibited due to the dominant influence of kapha, of the 


157. Antiseptie ; June 57 
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three doshas. Hence, this state of the agni is known as mandagni. 
In this state, the agi is unable to digest (and metabolise ) even a 
small quantity of otherwise even easily digestible food.” 


(b) Ttkshna@gni: The action of jatharagni, in this state, is influe- 
nced predominantly by pitta, of the three doshas. The agni, in this 
condition, is said to be excessively excited and, hence, it is known as 
tikshnadgni. Tikshnagni easily digests even a very heavy meal, in a very 
short space of time. It causes voracious hunger — a condition usually 
spoken of as atyagni (or bhasmaka by certain authorities). It 
makes it possible for a glutton to digest his all too frequent meals. 
It is stated to produce parched throat, palate and lips, heat and other 
discomforts.'*” 


-_ (c) Vishamagni: An erratic state of the agni arises as a result 
of the influence of vafa, in the condition described as vishamdagnt. 
In this state, the action of a@gni is irregular and fitful. It sometimes 
helps the process of complete digestion and, at other times, produces 
distension of the abdomen, colicky pain, constipation of the bowel 
dysentery, ascites, heaviness of the limbs:and loose-motions.}" 


(d) Samagni: In the well-equilibrated state of the functioning of 
tridoshas, the jatharégni is also stated to function normally. This 
state of its function has been described as samdgyi.'” In other words, 
jatharaégni ensures complete digestion of the food ingested at the 
proper time without any irregularity, when ¢ridoshas are in an 
equilibrated state of functioning. 


159, eeursly Aa BRAT, | 
( Madhava Nidana: Agnimandyadi Nidana 3 ) 
TRACT TVET A EAT HEA FIGA TNA | Vee 
(Sushruta: Sutra 35 : 24) 
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Of the above, vishamagni is stated to cause various kinds of 
vatic diseases; dikshnagni, different kinds pittaja diseases and 
mandagni, varieties of kaphaja diseases. 


DHATUS AND NUTRITION 


The second aspect envisaged in the citation from the Samgraha 
relates to nutrition and dh@tuvriddhi. Were, Vagbhata has posited 
the view that nutrient substances derived from outside (the body ) 
should be tu/ya or homologous to the dhatis. The term tulya or 
sdminya refers here to dravysdmdanya or similar substances; guna- 
sama@nya or similar in qualities and karma-samanya or of similar 
action. If either the one or the other or all are similar, then such 
substances promote the growth of the dhatis i.e., dhatuvriddhi. If, 
on the other hand, the nutrient substances are vishishia 1, e., dissimilar, 
either In respect of the one or the other or in all aspects, then the 
dhitis.attain kshaya i. e., undergo wasting. Indu’, in his commentary, 
on this passage, has cited the example of the consumption of mz@msa 
or flesh to nourish the mé@msadhatu (or the muscle tissue ) of the 
body to an increase.!* 


Earlier authorities like Charaka and Sushruta have also laid an 
emphasis on this aspect. According to the former, the sharira—dhatiis 
are caused to grow by the repeated use of substances possessing, 
predominantly, homologous properties. ‘They (the dha@tis ) are stated 
io waste (kshaya ) on account of continued use of articles of food and 
drink, which either consist of or preponderate in dissimilar properties.“™ 
He states that, in general, an increase (or growth ) in the tendencies 
ofthe dhati clements take place by an increase in like—factors.'"’ He 
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illustrates this concept with the example of the growth of the ma@msa- 
dhati or muscle tissue by the intake of m@msa or flesh; likewise, the 
vakta dhati or blood by the intake of (the elements of ) rakta or 
blood ; the meda-dhatu or adipose tissue by the intake of fat; the 
mamsa-—vasa or muscle-fat, by the intake of ma@msa—vasa ; the 
asthi dhatu by the intake of tarunGsthi or cartilage tissue ; the majja- 
dhatu or bone marrow by the intake (of the elements ) of the bone- 
marrow and the shukra—dhatu or the male—reproductive element by 
the intake of (the elements of ) shukra.’™ 


Charaka has not minimised the difficulties involved in or the 
objections as may be raised against the use of blood, flesh, bone etc., 
on sentimental or religious grounds. Recognising, however, the need 
to provide the sharira dhatis with appropriate nutrition, possessing 
biological value, he has recommended the use of other articles of diet 
which abound in properties homologous to those of the shariradhatis. 
These are : the use of milk and ghee, in case of diminution of shukra 
(or the male-reproductive element), as also other articles which 
possess madhura rasa (sweet taste) and snigdha (viscous) and 
shita—gunas ;in cases of low secretion of urine, the use of fresh sugar- 
cane juice, liquor v@runi and other articles, essentially fluid in nature, 
sweet, sour and saltish in taste and capable of producing k/eda or 
exudation. In cases of diminution shakrit or faeces, he recommends 
the use of mdasha (black grams), kuskunda (mushroom), yava 
(barley ), shaka (leafy vegetables ) and a sour gruel of grains etc. In 
vata-~kshaya, he has suggested the use of diet articles possessing 
bitter, pungent and astringent tastes and r#ksha, laghu and shita~ 
gunas. In kapha-kshaya, he recommends the use of diet articles'which 
are snigdha (viscous ), guru (heavy ), sandra and pichchila gunas 
and, sweet in taste.” 


168. aeqaieararaa aaa wRaaea: Aeges: | aa ated Seas, A Arar, afeg 
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The foregoing represent a generalisation of the principles which 
govern nutrition and growth or otherwise of the tissues of the body. 
This generalisation can be understood better and extended to compre- 
hend modern contributions to nutritionology and general metabolism. 
It is already well-known that every dynamic system — be ita machine 
or ‘the living protoplasm — looses mass when it is left to itself. Interna} 
and external friction wear down the components, the liquid portion 
evaporate, injury and disease cause the wasting of the structural frame- 
work. Against this persistent destructive — tug, the living protoplasm 
must pit itself-repair and self-replacement (it has been estimated that all 
the molecules of the human body are replaced within seven years--some 
materials are turned over faster than others ), yet, the maintenance of 
the structural integrity alone is not enough for living, growth, re 
production ;. In fact, all aspects of self-perpetuation necessitate increases 
in mass, far in excess of those of maintenance. 


The structural metabolism based on nutrition, and energy 
metabolism makes such gains possible. Fuel sources are required from 
which structural supplies may be procured. Supplies must be 
turned—over into finished parts and the parts must be incorporated into 
the existing protoplasm. 

Inorganic raw-—materials occur in profusion in nature. They 
may be secured from the physical environment directly- Two basic 
possibilities exist as regards the procurement of organic supplies i.e., 
Ghara or food. It must be noted here that the terms fuel (correspond- 
ing to the term Indhana ) and nutrient (corresponding to dhatu- 
vriddhikara dravyas) describe all materials procured, manufactured 
or utilised by the protoplasm, in structural as well as in energy 
metabolism ; food, as used here refers to organic materials procured, 
manufactured or utilised. They may be manufactured from inorganic 
sources or obtained ready-made from other protoplasm or protopla- 
smic derivatives i.e., stha@vara, which‘are able to photo—and chemo-— 
synthesise their food from inorganic materials. This pattern of 
nutrition, is known in modern biology as auto-trophic or self-feeding. 
On the other hand, man is considered to be a protoplasm-dependent 
being ; he has to obtain his food, for the most part, from autotrophs. 
He, therefore, belongs to the group héterotroph i.e., the organic 
substances to be used by him for structural and energy metabolism 
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must, ultimately, be obtained from duiotrophs'”. The pattern of 
heterotrophic nutrition is important in the context of the present 
discussion. 


Heterotrophic nutrition : Ingested food proteins and carbohydrates 
generally have chemical specificities which differ from those of the 
ingesting organism. Proteins are almost always different ; even fats 
and, to a lesser extent, carbohydrates are characteristic of the organism 
from which they derive. Heterotrophic forms must, thus, digest food- 
substances into basic components and must resynthesise organism- 
Specific materials from them. Digestion liberates inorganic 
matter, simple carbohydrates, like glucose and glycerin, amino acids 
and fatty acids. In larger organisms these are distributed to all cells 
by the internal transport system. Heterotrophs, generally ingest 
many materials which are unusable in nutrition—e. g., bone, hair, nails, 
plant—cellulose etc. These substances are egests or kitta, and they are 
egested'" Ingestion, digestion and egestion are, together, referred to 
as alimentation. 


170, The sthavara forms of life or the autotrophs obtain water and inorganic 
fuel from air, soil or from natural bodies of water. Photo-or 
chemo-synthesised glucose is transformed into glycerin, fatty—acids, 
and in combination with—NH. groups (formed from nitrates) into 
amino acids. These basic nutrients i. e., water, inorganic matter, 
glucose, amino acids and glycerin are built up into all components of 
the plant-protoplasm ; enzymes, energy-yielding fats and carbohydrates, 
chlorophyl, cellulose and wood; aromatic substances manifold 
pigments, vitamins, drugs like morphine, nicotine, quinine, caffeine, 
rubber, resins anda host of others. In chemo-synthetic and small 
photo-synthetic plants, the metabolic activities take place directly in 
the cell or cells making up the body of the plant. In larger multi- 
cellular autotrophs, basic organic nutrients are synthesised chicfly in 
green, glucose producing body regions. The leaves, for example, 
distributed by the internal transport system, these building materials 
are processed and utilised by the individual cells. Proteins and amino- 
acids are not stored to as great an extent as carbohydrates and fats. 
Whenever proteins are required, they are largely synthesised anew. 
Metabolic synthesis generally yield waste-products which are excreted. 

171. The term ‘eyestion’ defines the elimination of unused or unusable 
materials from the protoplasm, whereas, excretion defines the climina:- 
tion of metabolic waste-products. The former term corresponds to 
Aitla and the latter to mala. 
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Metabolic synthesis takes place individually in each cell. As in 
plants, the production of structural proteins and fats, and the produc- 
tion of enzymes are, the keys to the formation of new protoplasm. As 
contrasted to the synthetic ability of plant cells, that of animal cells is 
restricted in certain respects. Structural as wellas energy metabolism 
requires vitamins, .many of which cannot be manufactured by 
animal cells .or can be manufactured only in insufficient quantitics. 
Vitamins must be supplied by plants or plant-eating animals. If an 
animal cell is supplied with carbohydrates, fats and nitrogen sources, 
it can synthesise only some 13 to 15 amino acids of the 23 which 
occur in the protoplasm. The remaining 8 or 10 essential amino acids 
must be supplied either directly or indirectly by plant and animal 
sources. 


Ingestion ( Respiration ) Excretion 
\ t 
ve | | 
Digestion — Basic —-> Internal ——~ Metabolic 
j nutrition transport synthesis 
Egestion Storage New proto 
plasm 


(The pattern of structural metabolism in heterotroph. Repro- 
duced by courtesy from Biology by Weisz ) 


While it is accepted on all hands that fat and carbohydrate are 
stored, the question of protein storage is in doubt. An increase in 
body protein which occurs during growth, pregnancy or athletic 
training is not as protein storage in the ordinary sense. But, in a 
sense, protein storage also occurs. It is considered to be laid down 
in organs cr tissues and that, the so-called protein reserve does not 
chemically or functionally differ from the protein characteristic of the 
particular organ or tissue in which it is built up. The proteins of 
the plasma are also considered to constitute a reserve store of protein 
upon which the body can draw during periods of protein starvation.’” 


The proteins, carbohydrates, fats, vitamins and minerals can be 
classified from the point of view of Ayurveda, under dravya—sdmanya> 
guna—samanya, and karma-sdmanya. We may illustrate this with 


172. Based on‘ Biology’ by Weisz: Mc. Graw Hill Publication : 1954 edition 
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the example of proteins. The essential amino acids which, as pointed 
out elsewhere, cannot be synthesised by the animal body, have to be 
supplied, as such, from outside protein sources — animal or vegetable, 
These will correspond to dravya-sadmanya. The other amino acids 
which the body can synthesise with substances — organic and inorganic 
~ drawn from the physical environment, should essentially conform to 
the requirements, of guna-sdmanya. Many of the the vitamins which 
the animal body is unable to synthesise and which are to be obtained 
as such from animal sources, are examples of dravya—-sGmanya. The 
same is also the case with the mineral requirements of the body. The 
needs of each dhdatu or species of tissue — both structural and func- 
tional — in respect of organic and inorganic materials — have genera- 
lly to be tulya or homologous — both in terms of dravya and guna- 
samianya, is so far as the Man, who is atypical example of a heterotroph, 
is concerned, if the dhaf4s are to attain vriddhi or growth. Subs- 
tances, such as rakta, ma@msa, mcdas, tarunasthi etc., which are reco- 
mmended for use to promote the growth or vriddhi of the dhatus 
concerned, is significant. In the reverse direction, substances which 
are vishishta or atulya (non-homologous or heterogenous ) may not 
or cannot promote the growth of the dhdtus. They may, on the 
other hand, lead to their kshaya or wasting. 

Summing up the discussion : 

The concept of k@ydgni points to the existence of a factor or a 
complex of factors, between the @mdshaya and pakwdashaya, correspond- 
ing to an area between the pylorous and the stomach and extending up 
to the jejunum. This factor or a complex of factors appears to 
exercise ; 

(a) a local or regional control over the digestion of food and the 


separation of the nutrient or s@va fraction from the ‘ egest’ or kitia 
fraction ; and 


(b) asystemic control over general metabolism ; 

(c) on the proper functioning of k@yagni depends the integrity 
and well being of the organism ; 

(d) its impairment may, not only, lead to acute and chronic 
gastro-—intestinal disorders but also to various metabolic disturbances 
and syndromes arising therefrom ; 
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(ce ) each species of dh@tu or tissue (cells?) seem to know and 
pick up and make use of the kind of substances they need. The liver 
tissue, for example, may not have any use for the kind of amino-acids 
as are used by the heart muscle and vice versa: 


(f£) the reference to tulya by Vagbhata 
U4 Rl TAMIA Fe A AT FEN AT UN 
exemplified by the use of the elements of rakta to nourish rakta 
dhatu and so forth, assumes significance in the light of the above 
discussion ; 

(g) the reference to vishishta can be illustrated with the example 
of providing the ma@msa dhatu with the kind of materials required by 
the asthidhatu for its nourishment. In such an event, the mamsa 
dhatu may undergo kshaya or wasting ; 


(h ) if for obvious reasons, animal substances mentioned by 
Charaka are not to be utilised the alternatives suggested by him, which 
are either dravya-simanya or guna-sdmanya may be utilised with 
advantage. Milk, forexample, is both dravya-sdmanya and guna 
—samanya. It provides some of the essential amino acids required, not 
only for the synthesis of the shukra-dhatu, but also others. Likewise, 
his recommendation for the use of fluids, specially, fresh juice of 
Sugar-cane, in cases of low-production of urine is, obviously, based 
on guna-sadmanya. 

Ama 

To resume from where we digressed from the study of antardgnt ; 
the term @ma in ordinary parlance means unripe, uncooked, immat- 
ure and undigested. In the context of medicine, however, this term 
refers to events that follow and factors which arise, as a consequence 
of the impaired functioning of kayagni. According to Vagbhata “ due 
to the hypo-functioning of the zshma ( agni ), the first dhatu viz., the 
vasa or chyle, is not properly formed. Instead, the annarasa undergoes 
fermentation and or putrefaction (dushta) being retained in the 
amashaya. It is this state of rasa which is spoken of as @ma.”!"* He 
makes a reference to other authorities, according to whom, “the 
impaired va@f@di doshas (vayu, pitta and kapha) being mixed up with 
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one another, lead to the formation of Gma-—dosha, very much like the 
yielding of visha (poisonous or toxic substance) by the spoilt 
kodrava.”'"* The obvious implication of these slokas appears to be 
that, in the absence of or due to the inhibition of ka@y@gni, the food 
ingested is not properly digested, and the products which arise out of 
such an impaired digestion 1. e., the chyme and chyle, being retained 
in the Gma@shaya, undergo such changes as yield toxic substances. 
This state is spoken of as @yia. 


The description of @ia, as above, will be amplified bv taking into 
consideration the following extracied from Charaka Samhita@:. “The 
agni, the impairment of which may be brought about by abstinence 
from food ; indigestion ; over—eating ; irregular diet-habits ; indulgence 
in incompatible articles of food; the consumption of cold substances : 
mal-effects of virechana ( purgation ), vamana( emetics), snchana 
(oleation ); the wasting of the tissues which follows in the wake of 
diseases ; allergic states engendered by faults (or changes ) in place, 
climate, season, and the suppression of natural urges, fails to digest 
even the most easily digestible light food. Thus, the undigested food 
attains shuktatwa (fermentation), leading to the onset of toxic states’! 


Vijayarakshita, touching on Gdmavata, in his Madhu-kosha 
vyakhydna on Madhava Nida@na, has cited a number of  defini- 
tions and descriptions of @Qmadosha obviously, from the extent or 
contemporary authorities, of which the following deserve considera- 
tion : 

(i) “The term annajarasa means Gma. If annarasa is not 
properly digested and formed, then, the outcome of such a digestion 1s 
known as @ma’”!'® 
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(ii) “In the view of some, due to the impairment of the kayagni 
the annarasa is not properly formed in the Gm@shaya and, in this 
state, it is known as @ma”)" 

(iii) “ There are others who hold, that the undigested annarasa 
possessing foul—odour and excessive pastiness deprives the body of 
its nutrition and, in consequence, causes sadana. This is known as 


ama’ 78 


(iv) “Some hold the view that, if due to the poor strength 
of jatharagni, a residue of Ghara—rasa is still left behind undigested 
towards the end of digestion, it is then known as the @ma, which is 
the root cause of all diseases. ”!® 

(v) “The view that the food which is not properly digested is 
ama, is held by some. Yet, others describe the accumulation of malas 
in the body as @ma”’.*” 

(vi) “ There is also the view that the first stage or phase of 
dosha—dushti is Gma”’.™! 

As regards sa@ma, Vagbhata describes it as a condition in which 
the ¢vidoshas and saptadhatus, as well as malas become permeated 
with the @ma produced in the Gmashaya, Diseases which arise, in 
consequence, are also spoken of as sdma types of diseases.'*” 

Describing @mavisha as aserious toxic condition, comparable 
only to acute states of poisoning, Vaégbhata observes: “In a person, 
who consumes mutually incompatiable articles of dietary or ingests 
heavy ( indigestible ) food, arises d@madosha-a condition which exhi- 
bits a symptomatology comparable to that of wisha and hence, is 
harmful. Ama-—visha which is intensely toxic, may endanger life and 
as the lines of treatment of G@madosha and visha are of the opposite 
kind, the former has to be treated as one of fatal prognosis.’* 

177. sPavyh,— sae: Has Aesasaasa: | ara angraay: a sy gra aac | 
(Ibid ) 





178. siftusnaam pied ae Giese eat weraonAra gererdaa u (Ibid ) 
179. sq cara: —arerer Wa: BN A at Taser! os ATMA gerPrsiza u (Ibid) 
180. aa arat-sraaata Faq Fray HBA | ( Ibid ) 
181. gaat Augik a Paz saa | ( Vijayarakshita. ) 
182. saa Ba Sarr ary ewyral isa: | 
an seqazera Fa Wneagazar: u ( Ash. Hri. Sutra 8: 11) 
183. fegreagasthafifead areas | 
HAUT ASA THN GIOAEA 
faseqryariteaizeaiexneda: | ( Ash. Hri. Sutra 8; 13-14 ) 
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Over again, he describes kaph@jirna, due to the excitation of 
kapha, as Gmadosha.™ 


He also draws attention to the fact that, “It is ‘not always neces- 
sary that the ingestion of an excess of food or over-eating should 
(in every case ) result in @madosha. Other causes, such as the use 
of a food for which one has an aversion or dislike, or -foods which 
may cause distension of the abdomen, or foods which are raw 
( uncooked ) heavy ( indigestible ), dry, too cold, unclean ( contamina” 
ted) and capable of causing vida@ha (inflammation of the stomach ), 
dehydrated food and food soaked in too much of water (for perhaps 
long durations of time ) can also cause @madosha. Even so, mental 
stresses, such as rage, grief, and hunger etc., may also give rise 
to Gmadosha.”'® 


Stemming out of the several references cited above, the following 
points emerge for study : 


(i) The main factor concerned in the production of @ma is 
mandagni and the impairment of the mechanism responsible for the 
secretion of the digestive juices. 


(ii) It is in this state that the foods ingested produce dma. 


(iii ) Dietetic indiscretions and emotional stresses which contribute 
to the formation of @ma are: (a) the ingestion of food containing 
articles which are incompatible to one another; (b) the ingestion of 
heavy or indigestible articles of food ; (c ) over—zating ; (d ) the ingestion 
of foods for which one has an aversion or the consumption of foods 
which are disgusting ; (e) the ingestion of foods which produce disten- 
sion of the abdomen ; (f) the consumption of raw and uncooked foods 
(g) the eating of foods which are too cold ; (h) the use of foods which 
are irritating and capable of causing inflammation of the stomach (and 
intestines ); (i) the consumption of unclean and contaminated (infected) 


184. a andarsdarraragisn Saar | 

arterrqramaeeeaears 

fale praergad aera stata u 

Sota ah a aaeeraapariany: nu ( Ash. Hri. Sutra 8: 31-33 ) 
185. sft a amie x x x (Ash. Hri. Sutra 8 : 25 ) 
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food ; (j ) the eating of dry, fryed or dehydrated food-stuffs ; (k) the 
use of foods soaked;in too much of water (possibly for long durations 
of time ); (1) intense emotional stressess such as, grief, rage, worry, 
fear-complex etc., and (a) hunger and“irregular diet—habits. 

Arising out of the facters mentioned above, the events mentioned 
below may be visualised : 

(a) Dietetic indiscretions and emotional stressess may, between 
them, impair the effective functioning of the neuro—humoral mechani- 
sms responsible for ensuring proper secretion of the digestive juices, 
the disturbances of the pH in the gastro—intestinal environment and, 
more often sluggish and, sometimes, hyper—motility of the stomach and 
intestine. 

(b) Then follows changes which -the ingested food—materials 
undergo, in consequence of (i) the hypo-secretion of digestive juices 
and (ii) retarded or sluggish gastro-intestinal motility, leading, among 
other things, to the fermentation-shuktata or shukta—paka, theproduc- 
tion of foul odour ( durgandhaia ) and extreme pastiness bahu—pich- 
chilatva). Fermentation may relate to the-starch or carbohydrate compo- 
nents of the food and, foul odour and extreme pastiness to the 
putrefaction of the protein components. The outcome of these 
changes, is stated to usher in a severe toxic—state — fayenarq or fagat 
ad. ( Charaka ). 

(c) The gastro—intestinal disturbances which may be followed 
by metabolic disturbances, which latter may arise either due to toxic 
states (especially, metabolic histotoxic-anoxia) or mal—nutritional 
states—acute to begin with-may tend to become chronic. The syn- 
dromes, aS may arise, in consequence, may be characterised truly 
as sama. 

(d) Theterm mala-samchaya used to designate @ma and sama, 
is significant. The term mala used here, has two implications viz., 
the egest and the by-products of metabolism 1. e., metabolic 
waste—products,—malas—not properly eliminated or utilised in the body 
economy. 


(e) Acute disorders of the alimentary system due to ama 
may take the one or the other of the following forms: 
aatthiand far fast 4 etter | 
faa=qaaat aAIaaNe faaieeT hu 
( Sushruta : Uttara 56 ) 
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the hypo—function— 
ing of the neuro— 
humoural mechanism 
responsible for the 
secretion of diges- 
tive juices and 
regulation of general 
metabolism 





Amaijirna’”® 
( kaphaja ) 
{ 


v 
Vishuchika™®’ 
( acute gastro— 
enteritis ) 


ene eeuenaend 


ere cor 


ne remtcaree seen mn YN meen eam ems ee ee 


meer wet wets es ae fA ET A RNAS Nie mame 


| 

| 

| 
ve . 
b v 
Vidagdhajirna™® Vishtabda- 

( pittaja ) jirna’” 

| ( vataja ) 


Vilambika™®® Alasaka!! 
( gastro—intes— ( meteorism ) 
tinal stasis ) 


186. sastref a Hera ae arArsieacagi: | 
wath gaa: TaeeeaneaY u (Ash. Hri Sutra 8 : 25 ) 


AAA BAHT: AWA NanhEIN: 


Sgita TaawpAlagza: aad u ( Madhava Ni: 6:10) 


187. aida mat gzq aavasita: | 
aeasfitta a Vaerha naa u 
4 af aiRaEn Sued farsa’: 


ASRATASAATA BAPASTAB TA: 


qsaSiaar ay: aren sarahiaer evs er: | 

apie ezy ena vata aeat Brea rz: « (Sushruta : Uttara 8:26 ) 
188. (area waiewarstanzieay u (Ash. Hri. sutra 8 : 26 ) 
189. 32 @ ath FHASArat wad AeaMaa TET 

araet at wasigeeararagya aratg: quo: u ( Sushruta: Uttara 56 ) 
190. faseadiurepaizaeaeamazeg (Ash. Hri. Sutra 8: 26 ) 


191. MainzeenedsRaaTanT: | 
Aisa Areata ssa, SAAT 


wad ta TR: sewers daa 


aad Fea Hatsrdatarastargy u 


AsBwa:...... t (Ibid 9-12 ) 
Piauatarseary yard ates | 
regi areata. garqait rata u 
Tata ara Tee aa | 


qeTBseEATaY MN | zeq q! (Sushruta Uttar. 56 ) 
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The acute conditions mentioned above are, among others, stated 
to be caused on account of the impairment of antaragni 
and the formation of Gma. There are still other acute conditions such 
as jwaras (fevers ), atisara( diarrhoea ), pravahika ( dysenteries ) etc., 
which are also stated to be caused by Gma. Among the sub—acute and 
chronic conditions—both gastro-intestinal: and metabolic—as may 
occur in a kind of chain sequence, the following may be mentioned 
here: grahani—dosha ( functional impairment of grahani ); udararo- 
gas viz., yakritodara ( liver damage and hepatic diseases); jalodara 
(ascites) ; shotha (edema); pandu (anaemia ): prameha ( polyurea, 
diabetes mellitus in special), @mavata (rheumatism) etc. In fact, 
according to Ayurveda, most of the diseases included under 
kayachikitsa may, from this point of view,.be stated to be the outcome 
of @ma and sama. 

A pertinent question may, at this -stage, be raised, «if the acute, 
sub~acute and chronic toxic—states as envisaged in the concepts of @éma 
and sama, can be caused without the agency of microbes, especially 
those which constitute the normal population of the intestines and 
others which invade the body either to parasite cr destroy. A discussion 
to-day of toxic-states of gastro—enteric origin which does not take 
into consideration the contribution which microbes make to such 
states, may prove to be incomplete. 

The question posed above, will become relevant, as it has been 
established to-day, that the process of fermentation and putrefaction are 
caused mostly by certain kinds of bacteria. In addition, various types 
of dietic errors and indiscretions leading to the impairment of digestion, 
unless complicated by bacterial activity, may not cause profound toxic 
states implicit, especially, in the concept of Gmavisha. 

We are familiar with a large number of cases of such indiscre- 
tions, which, under coditions of life now prevalent in India, are a rule 
than exceptions, may sometimes lead to acute gastritis and enteritis 
or gastro—enteritis. Many among such cases, invariably recover, after 
the offending material has been eliminated either by diarrhoea or 
vomiting or both. In discussing this important question, we have 
to digress a little from our main subject, to study additional facts 
placed at our disposal by later developments in the medical and 
allied sciences, asregards the part which bacteria play normally in 
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the alimentary functions, and the contribution they make to the cau- 
sation of abnormal states. 

The intestinal flora : In discussions--relating to the intestinal 
flora, it is necessary for us to take note of the mention Charaka has 
made of the microbial population which normally inhabit our body 
without causing any harm to it. Says Charaka, “ Twenty varieties of 
of krimies or disease-causing organisms, in addition tothe normal : ones 
which inhabit the body, have been described.’”” Chakrapant Datta 
commenting on the ‘ normal ones’ referred to by Charaka, says that 
these do not cause disease'’*. It is with these microbial population 
which are the normal inhabitants of the human intestinal canal, we 
are now concerned. They constitute the intestinal flora. 

It has been shown by modern medicine, that the intestines—the 
small and the large — are inhabited by a very large microbial popula- 
tion. Under normal conditions, the stomach does not give room for 
bacteria to thrive in it. This is largely due to the HCI present in it. The 
bacteria which enter the body with foods and drinks succumb to its 
action. Yet, some of them may manage to survive and these are 
swept into the intestine. They usually find an asylum in the large 
intestine where, conditions for their survival are more favourable. 

As between the small and large intestines, the former has been 
shown to be not equipped to the same degree as to resist the passage 
of toxic substances into the blood--stream, as is the case with the latter. 
Though highly toxic-substances are formed by some bacteria in the 
large intestine, the immunity it generally enjoys prevents mischief. 

Normally, however, the bacterialipopulation of the small intestine 
are different from that of the large. The micro—organisms ‘present in 
this locality, e. g., B. bifidus, have a fermentative and not putrifactive 
action. The acid environment furnished by the ileal contents is hostile 
to the growth of the bacteria which are proteolytic. So long as the 
supply of the carbohydrate material is adequate, the bacteria of the 
fermentative type thrive and, any of the bacteria which may have 
made excursions into the small intestine are unable to find a foot-hold. 

Under certain circumstances, however, especially in infants, in 
whom, the protective power of the small intestine is even less than 


192. fa@afafrar: Geaa: qaaer arias wWaatarasg aesiez: | (Charaka: Vimana 7: 9) 


193. ayy TEST gata aIRaesessantes Hea Raacaer weds ere: | 
( Chakrapani Datta ) 
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that of the adults, a severe type of toxaemia characterised by vomiting, 
diarrhoea, dehydration, acidosis, fever and great prostration occurs. In 
intestinal disorders associated with the extension of the flora of the 
large intestine into the small, measures are usually directed towards 
encouraging the normal acid-producing organisms in gaining the 
upper hand. Carbohydrate is supplied usually, in the form of lactose 
which passes further down the intestinal tract than other sugars 
before it is absorbed. It is also a common practice to administer 
cultures of fermentative organisms such as those of the sour-milk- 
takram, viz., B. bulgarius.™ 

The microbial inhabitants of the large intestine perform two 
kinds of action viz., fermentation and putrefaction. The term 
fermentation is used here to signify the action of a living organism in 
causing the split of a complex substance into its simpler components. 
Usually, as a result of bacterial fermentation, various gases are 
produced. Some foods are more readily fermented in this manner than 
others. Thus, it is a common experience that the ingestion of such 
foods as beans is associated with the production of excessive gas. 
This gas formation, may, sometimes, be so great as to cause painful 
intestinal distension. 

Putrefaction is a similar process which, in many ways resembles 
fermentation. However, it specifically refers to the conversion of the 
protein substances into smaller molecules, again, with the liberation 
of various gases, viz., indol, skatol, phenol, hydrogen—sulphide and 
ammonia, which are characterised by a pungent odour. The term put- 
refaction means to make rotten.’ 

The action of bacteria, in converting large molecules is like that 
of digestiveenzymes. The intestinal bacteria may thus be considered to 
serve an important function. Generally speaking, they represent, yet, 
another and last line of defence. By the time, the digestive enzymes and 
the bacteria of the large intestine have worked over the food, there is 
hardly anything left but the indigestible waste. 

Some of the intestinal bacteria synthesise vitamins of the B group 
viz., thiamin, riboflavin, nicotinic amide or niacin, biotin, and folic acid. 
A part supply of the vitamin group is obtained from the intestinal 
bacteria and a part from outside sources. Thiamine is stated to be 
provided in unknown quantities by the intestinal flora. 


194. Based on’ Applied Physiology ’ by Best and Taylor (1955 edition ) 
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Biologically speaking, virtually every animal which possesses an 
alimentary canal harbours billions of intestinal bacteria, particularly, 
in the lower—gut. These bacteria draw freely on materials not digested 
or are not digestible by the host. Asa result of these activities, they 
initiate faecal decay. The host, generally, benefits from the auxiliary 
digestion carried out by the bacteria and, in many instances, he has also 
become dependent on certain of their metabolic by—products. For 
example, as shown above, man and other animals obtain many vita- 
mins in the form of ‘ waste—-materials’ released by the bacterial 
symbionts’”’ of the gut. To the extent such vitamins cannot be obtained 
in any other way, the presence of bacteria has become obligatory.’ 

Just as the chance association of two organisms may develop into 
a mutualism,!’ so an analogous chance association may develop into 
commensalism.'”* Since the commensal neither harms nor helps its 
host, defensive reactions on the part of the host are not elicited, nor 
does the host foster the relationship in any way. Most existing 
commensalistic unions tend to be facultative”; it is not likely that a 
symbiont can impose on its host, in an intimate obligatory fashion, 
unless the host derives, at least, some benefits from such an imposition, 
therefore, fosters the association, or unless the symbiont has overcome 
the host’s defences and is frankly parasitic. Thus, although obligatory, 
commensalistic associations may have been formed—very often most of 





195. Symbiosis is the free association in which an animal habitually shelters 
other smaller forms of life, as in the case of the scavenging protozoan 
living on the digested elimination products of the larger forms by adapting 
itself to an existence in the gut cavity. 

196. In obligatory associatioas, one organism must unite symbiotically with 
another—usually a specific one to survive. The ancestral forms of these 
were originally free—living forms, which, in course of history, have lost 
the power of living on theirown. Before becoming obligatory symbionts, 
they formed facultative associations with the organisms on which they 
came to depend upon more and more. 

197, Symbionts affect each other in different ways. thus, mutualism describes 
arelationship in which both partners derive some benefit—often vital 
one—from living together. 

198. Commensalism benefits one of the partners andthe other is neither 
helped nor harmed by the association. 

199. In facultative associations, two organisms have the faculty of entering 
into a more intimate symbiotic relationship. 
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them have probably been unstable — they change either into mutualism 
or parasitism.”° 

These considerations have a bearing on our subject, and especia- 
lly on the sahaja krimies visualised by Charaka. The concept of 
@ma and sama may remain either unexplained or partly explained 
without them. There are also factors other than the sahaja krimies 
which appear to enter the picture of G@ma vikadvas. These relate to 
what is today known as the food-poisoning. 

Food-poisoning : 

The term “ food-poisoning ’ usually refers to one of the following 
three conidtions, which produce a symptomatology closely resembling 
that of @mavisha. ‘The three conditions are :— 

(i) Infective gastro-enteritis 

(ii) Toxic gastro-enteritis 

(iii ) Botulism. 

(i) Infective gastro-enteritis is caused'by a living microbe known 
sa salmonella, contained in the food. This organism belongs to the 
same class as the paratyphoid bacillus. It causes gastro-enteritis 
without producing typhoid lesions in the intestines or invading the 
blood-stream. Rats and mice have been shown to be the reservoir of 
infection and vegetable and animal foods are infected. Flies usually 
transmit the infection. The incubation period is usually 12 hours and 
more. The symptoms of this condition are : headache, fever, prostration 
and gastro—intestinal irritation as evidenced by vomiting and diarrhoea, 
abdominal pain and colic. Mortality rates are low—between 1 to 2%. 

(ii) Toxic gastro—enteritis: The endo—toxins of staphylococcus— 
albus and aureus are the cause of the toxic types of food poisoning. The 
food involved are milk, cream etc. ‘Though infected, these articles are 
still palatable. The factors leading to infection are: uncleanliness, 
flies, vermin, excessive handling of food, insufficient cooking and the 
delay in consumption—especially in the warm weather and hot climates. 
Since the toxin is already present in the food, symptoms develop rapidly 
within two to four hours. The gastro—enteritis is sharp and severe 
and is usually over in about 24 hours. In children, dehydration may 
be severe and recovery soon takes place in a majority of cases. 

200. Parasitism is of advantage to the parasite, but is detrimental to the 
host to a greater or lesser degree and, in many border-line cases, a Clear- 
cut distinction cannot be made. 
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Botulism : This is a disease of the nervous system and it arises 
in consequence of the absorption, from the alimentary canal, of the toxin 
of an anaerobic organism-the B. botulinus. The incubation is short— 
within 24 hours—and the initial symptoms manifested are : diplopia due 
to the palsy of the ocular muscles—both the internal and external being 
affected. Pharyngeal palsy makes for inability to swallow and the 
laryngeal paralysis of varying degree—from difficulty of speech to 
complete aphonea— may also complicate the picture. Vomiting and 
constipation are the rule. 

B. botulinus is a spore-forming anaerobe, and two varieties of 
it viz, A and B act after parenteral absorption. The toxin is 
destroyed by heat. Cooking, therefore, gives protection against it. 
The soil is the habitat of the organism. Cases of infection are usually 
due to the infection of meat. The toxin is preformed and not 
formed in the intestines—the organism grows in the food and liberates 
its toxin, which produces the symptoms. Mortality rate is rather 
high—as much as 60 to 70%. Death occurs due to the paralysis of 
the diaphragm in the first or second week. 

These are few among the infective and toxic types of food- 
poisoning. In addition to the above, there are other highly infective 
and toxic conditions of the gastro-intestinal tract due to other 
microbial agents such as B. typhosus, B. dysentrae, B. coli, B. 
comma of Koch and protozoal infections such as, entamoeba histolytica, 
which produce either toxaemia or bacteraemia or both. These also 
bear a striking resemblance to conditions ascribed as @mavisha. 

We have now to enquire as to why, if bacterial, protozoal and 
viral infections are a rule rather than an exception, toxic states, 
especially, those of gastro-—intestinal origin, corresponding to @madosha 
and @mavisha, are not as frequent as one would expect, especially 
under modern conditions in India. Errors and indiscretions, as 
regards diet-modes and diet—-habits, and mental stresses are again a 
rule to-day than exceptions. 

It will be recalled that the modern germ-theory of ‘disease owed 
its origin to Louis Pasteur and Robert Koch dating back to 1870s. 
Heated controversies have, ever since, been raging round this theory. 
Its early critics argued that it was possible that the bacteria were 
only the secondary cause of the disease or opportunist invaders of 
tissues already weakened by crumbling defences. Even enlightened 
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laymen were involved in this controversy and, we find George Bernard 
Shaw, in the preface to his well-known satire on the medical profession— 
The Doctor's Dilemma-expressed the view that ‘“ The characteristic 
microbe of a disease might be a symptom instead of a cause.” 
However, subsequent outstanding developments in the field of bac- 
teriology, pathology, immunology and chemo-therapy raised the 
prestige of the germ—theory to such an extent as to completely obs- 
cure all arguments raised against it. In fact, the faith and belief held 
in the doctrine almost became a firmly rooted dogma that very few in 
the medical profession were prepared to re-examine the theory in the 
light of further facts and experience. However, the horizon of under- 
standing was being rapidly extended by the great strides made in the 
field of microbiology, physiology, bio-chemistry and, in special, the 
treatment of bacterial diseases with the sulpha-group of drugs and 
anti-biotics. A trend, slow, though sure, was gradually developing in 
favour of a reappraisal of the classical germ—theory of disease, in the 
light of these later developments and experiences. 


However, this subject shot up to prominence in an English Court 
of Justice. From anaccount ofit published in the Lancet of 6th Novem- 
ber 1954, a laquer sprayer, aged 36 sued his employers on the 
ground that he contracted pneumonia and plurisy, because, the room 
which he had to spray was cold, drafty and damp in the early morning. 
The learned Judge found the plaintiff’s work--place was, indeed, cold, 
drafty and damp in the morning and, accordingly, awarded damages 
totaling £ 401/-, feeling satisfied that the plaintiff’s illness was caused, 
due to the lack of heating arrangements. 

Commenting on the British case cited above Rene J Dubos of the 
Rockfeller Institute observed in his paper entitled “Second Thoughts 
onthe Germ-theory ” contributed to Scientific American, that, “There 
is little doubt that the pneumonia and pleurisy of which the workman 
complained were manifestations of the activities of some microbial 
agent——virus or bacterium or probably both. Furthermore, it is pos- 
sible that, the workman had not contracted the infection in the shop but 
had been harbouring the guilty microbes in his organs for weeks, 
months or even years. The ruling that the deficient heating had 
caused pneumonia, may reinforce the argument that the characteristic 
microbe of a disease might be a symptom, instead of a disease.” 
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The above citation would represent the obverse of the coin and 
there now remains the reverse of it to consider. This side can 
be illustrated with, yet, another case cited by Rene J Dubos. 
He notes: “Another case involving a microbial disease was being 
tried, at the same time, before a French Court. The myxamatosis— 
virus which has killed off immense numbers of rabbits in Australia, 
was recently introduced in France, by a doctor who wished to get rid 
of the rabbits on his estate and that, the disease soon spread over 
most of western Europe. The too enterprising doctor was sued for 
huge sums by enraged hunters, fur—dealers, rabbit—-breeders and 
others whose interests had been affected. The trial brought out 
many fine points of legal responsibility but there was no doubt in any 
one’s mind that the myxamatosis virus—not some climatic or physio- 
logical factor-was the cause of destruction of the rabbits.’’ 

This case again lent strength to the germ-—theory. The annals 
of medical science, specially the realms of epidemiology, is full of 
instances of epidemics and pandemics caused by microbes, from 
time to time, which decimated nations, races and civilisations. The 
sober view taken, in the above regard, by the more advanced section 
of workers in the field is that “these instances provide tragic evidence 
that a microbial agent may strike down the weak and the healthy 
alike when newly introduced in a susceptible population, which serves 
as a virgin soil,” 

However, theories of disease mustaccount for the important : fact 
that, in any community, a very large percentage of healthy and 
normal individuals always harbour potentially pathogenic organisms 
without exhibiting any symptoms or lesions. It has been shown 
that this kind of quiescent infection occurs widely, not only 
among humans and animals but, probably, also among plants and even 
microscopic cells. 

Like the mice usually employed for experimental observations, 
the normal man carries, throughout his life, myriads of! micro~orga- 
nisms which now and then begin to proliferate and cause disease under 
the influence of factors, which have not, so far, been elucidated. This 
can be illustrated with the example of a huge human population which 
harbours virulent tubercle bacilli and staphylo—cocci, but very few 
among those infected have ever suspected the presence of these micro- 
bes in them. In most men, the infections remain latent unless excited to 
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activity by some other intervening factor, causing the loss of that 
poorly and vaguely understood factor—the general resistance. The 
intervening exciting factors — referred to above may be uncontrolled 
diabetes, overwork, over-indulgence, frustration etc., corresponding 
generally to sdhasa (or over—exertion), sandharana (volitional repre- 
ssion of various natural urges or reflexes), kshayva (or wasting or 
emaciation due to mental or emotional crises such as grief, anxiety, 
fear, worry, envy, libidinal impulses, rage, nutritional errors and 
deficiencies described in Ayurveda), and irregular diet—habits and 
modes, may precipitate an acute exacerbation of an otherwise latent 
disease. 

Yet, another example to illustrate the point, under discussion, 
is the case of benign and_ recurrent lesions caused by the 
virus of herpes. The infection of this virus is, often, contracted, 
by many persons early in life. The concerned virus has been shown, 
thereafter, to persist and linger somewhere in the tissues, un- 
til some provocative stimulus excites it to appear in blisters which 
characterise the disease. The provocative stimulus referred to above, 
may be a fever of unrelated origin, excessive irradiation or improper 
food. It will, thus, be seen that the virus of herpes is merely an agent 
of infection, whereas, the instigator is the unrelated disturbance in the 
host. 

The tubercle bacillus, staphylococcus and the virus of herpes are, 
no doubt, capable of causing progressive disease, destruction and death 
in animals ; sometimes, even in the absence of the apparent participa- 
tion of other contributory factors. It is for this reason that these 
micro—organisms have been described as virulent, but which, doubtless 
take a leading part in the causation of disease only under special 
circumstances. C.P, Miller of the Chicago University School of Medi- 
cine, has shown that some of the manifestation of radiation sickness are 
due to the invasion of blood and certain organs, by some of the 
intestinal flora, referred to elsewhere. By the same token, it has been 
repeatedly shown that active and intense treatment of any type of 
virulent infection with drugs, in a human patient, may produce para- 
doxical effects —— the inauguration of yet, another type of infection, 
usually caused by the proliferation of, an otherwise, inocuous fungi and 


bacteria. 
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The classical theories of immunity are found to be inadequate to 
elucidate the mechanisms which determine whether the latent micro- 
bacterium will remain quiescent or become active. The need to critical- 
ly examine this problem, with a view to secure an understanding of 
the factors responsible for the maintenance of the natural resistance 
against infection and of the agencies which interfere with the effective 
functioning of this agency, is now being emphasised. 


Investigations undertaken to elucidate the factors in the tissues, 
concerned with resistance, have yielded some interesting information. 
For example, lysozyme™!, discovered by Alexander Flemming, about 
30 years ago from tissues was shown to possess anti-microbial 
property. 

Some information, as to how such anti-microbial substances pre- 
sent in the tissues function in making up the resistance of the body 
against infection, has emerged from the studies of some immunolo- 
gists working under Louis Pillemar, at the Western Reserve 
University | Medical School.” A peculiar kind of animal 
protein — properdin —isolated by them from human and _ ani- 
mal sera, has been shown to destory or inactivate a few of the becteria 
and viruses 1m vitro under certain conditions. ‘These workers show- 
ed that the concentration of properdin in the serum is not always 
constant. It was noted that this substance disappears when exposed 
to weakening radiation in animals—within four to six days-coinciding- 
exactly with the time when animals become highly susceptible, even to 
the normal intestinal flora. 

Yet, another modern contribution of importance relates to the nut- 
ritional state, which has been shown to be an important determinant 
of susceptibility and resistance. Susceptibility to infection appears to 
be closely linked, in a reversible manner, to the metabolic state. This 


201. Lysozyme is a bactericidal enzyme which acts upon _ staphylococci, 
strepto-cocci, meningo-cocci and such other organisms. Its occurance 
in the lacrimal secretion has been demonstrated. In addition, its wide 
distribution in animal tissues has also been Shown. It has a mucolytic 
action. (Applied Physiology by Best and Taylor ; 1955 Edn. P. 492). 

202. Quoted by Renz J. Dubos, in his paper on “‘ Second Thoughts on Germ- 
theory ” contributed to Scientific American extracted in the Journal of 
the Governmz2at College of Indian Medicine, Mysore, Vol. I. No. 1, 
March 1956, 
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conclusion has been supported by observation of patients with uncon- 
trolled diabetes. These patients were found to be extremely suscepti- 
ble to certain kinds of bacteria— especially the staphylococci and 
tubercle bacilli. On the other hand, diabetics who receive proper in— 
sulin treatment are found to be just as resistant to bacteria, as are normal 
individuals. It has, therefore, been suggested that, biochemical abnor— 
malities engendered by uncontrolled diabetes may create an environ— 
ment congenial for the activities of bacteria. These conclusions are 
based, among others, on experiments carried out at the Rockfeller 
Institute and other research centres, in U. S. A., which have shown 
that susceptibility to microbial disease can be caused by manipulations 
of metabolism, for example, with such simple measures, as temporary 
deprivation of food or feeding an unbalanced diet rich in citrate. The 
resistance, has, again, been restored back to jnormal within two 
or three days by the correction of nutritional errors.””’ 


It would, therefore, appear that susceptibility to infection may 
not necessarily be inherent in the tissues or be dependent, upon the 
presence of antibodies; it is often a temporary expression ‘of some 
physiological disturbance. The mechanisms responsible for natural 
resistance seem, in general, to be effective within a narrow range of 
conditions which constitute the “normal environment’ the population 
has evolved. Any shift from the normal is, therefore, likely to make 
the equilibrium unstable. Disturbances which usually upset 
this equilibrium in the context of the present are, among others, 
irradiation, metabolic abnormalities, treatment with anti-microbial 
drugs, psycho-social stresses and so forth. At present, the actual or 
precise mode of operation these factors are not well understood, but 
workers entitled to an opinion are becoming convinced that they act by 
effecting a change in the environment, especially the milieu interieur 
(of Claude Bernard ) in which, the man and microbes have evolved a 
state of biological equilibrium. 


From the foregoing observations and conclusions drawn from 
recent developments in the field of medicine and allied subjects 


203. The experiments mentioned here have been reported to have been 
conducted in Byrn Maur College and the U. S. Air Force School 
of Aviation Medicine, by J. Berry and A. Mitchell of the Rock feller 


Institute. 
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emerge the following facts which have a bearing on and which may 
have to be read together with Ayurvedic concepts of Gma, Gmavisha 
and sama, to furnish a complete and uptodate picture of them. 

(1) The human :koshta i. e. sukshmantra, unduka, sthilantra» 
and maldshaya, corresponding to the small intestine, ileo—cecum, 
large intestine and sigimoid flexure are, normally, inhabited by a large 
population of sahaja krimies, which have established a symbiotic re- 
lationship of the mutualistic type, with their host. 

(2) They contribute to the well-being of their human host in 
various Ways — especially in the process of digestion. Some of them-- 
the residents of the sthulantra — provide their host with some of the 
important vitamins. 

(3) Man and the microbial population which inhabit his body — 
especially the intestinal flora-—— have, during long periods of their co— 
existence, evolved on obligatory association, and a state of biological 
equilibrium in the deha-—desha or milieu interteur, which is maintain- 
ed within a narrow range of conditions, constituting the normal 
environment (internal ) to both the host and the symbiont. 

(4) There are, however, among them, a large number of border-~ 
line population which may, under certain conditions, become frankly 
parasitic. 

(5) In addition, note has also to be taken of virulent microbes, 
which may invade the man through food and drinks, to parasite, 
destroy or kill. Salmonella, staphylo-coccus, B. botulinus, B. typhosus 
and coma bacillus of Koch, are a few examples of them. These 
cause serious infective and toxic states, corresponding to the descrip- 
tion of amavisha. 

(6) Susceptibility to infection or, the exacerbation of latent 
infection is stated to be conferred by irradiation, metabolic abnorma- 
littes, emotional stresses, over-strain, over-indulgence, and last but not 
the least, intense treatment with anti-microbial drugs. 

(7) As regards resistance to infection, it has been shown that 
the tissues produce some anti-microbial substances such as Lysozyme’ 
discovered by Flemming. Tissues are also stated to produce other 
substances which apparently determine resistance against microbial 
activities. One such substance is the peculiar protein properdin. It 
has been shown that a low concentration of this substance in an area 
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coincides with the highest susceptibility, and to the irivasion of the tissue 
even by the otherwise friendly intestinal flora— causing bacteraemia. 

(8) The following conditions are necessary for the causation of 
ama, Gmavisha and sdma :-— . 


(i) Dosha vaishamya or the disturbance of the functional equili- 
brium of the déeha desha, corresponding tothe mileu interieur, invol- 
ving the tridoshas (corresponding to the neuro—humoural, metabolic 
and cytoplasmic events ) leading to — 


(ii) Mand@gni or the hypo—functioning of {a) the mechanism re- 
sponsible for the secretion of the digestive juices, resulting in (b) the 
lack of the required quality and quantity of the digestive juices. 

(iii) The hypo~ or hyper-motility, as the case may be, of the 
stomach and the intestine and (a) in the former case, retarded movement 
of food in the gastro—intestinal tract, resulting in the fermentation- 
shuktata or shuktapaka— and putrefaction—daurgandhya and bahupi- 
chchilatva—of it, obviously due to the activity of some of the sahaja 
krimies (intestinal flora ), toxic absorption and / or bacteraemia: (b) 
in the latter case, the hurried or accelerated emptying of the partly 
or incompletely digested food;and (c) in either case, leading to 
mal-and / or impaired nutritional or metabolic states, resulting in (d) 
sub—clinical mal--nutritional syndromes, low--toxic states and lowered 
resistance, constituting the condition known as sama. 


It is of importance to note here that a large number of diseases 
included under k@yachikitsa are stated to pass on from the a@ma to the 
sama state due to the neglect of early or faulty diagnosis and, the lack 
of proper treatment ; errors in dietetic regimen ; volitional indiscretions 
i. e., pragnaparadha ( or errors in or faulty judgment ), asatmendri- 
yartha-samyoga and kala, ( seasonal i. e., metereological stresses ). 


In this view, the dosha—dhatu-mala s@myatad or steady-state 
which has already been impaired leading to acute disturbances, is not 
returned to its normalcy. These acute conditions tend to become 
sub—acute and chronic and continue as such. In this state, the mor- 
bific factors or the by-products of the impaired functioning of the 
tridoshas, sapta~dhattis and malas which arise, in consequence, are 
not properly disposed of. They continue to be retained in the body, 
impeding the restoration of the sémyata or normal—equilibrium of the 
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doshas—dhatus and malas, leading thus to various functional and 
organic disturbances. 

In other words, the @ma and sdma states, are the index of the 
inability of the organism to achieve a new steady state equilibrium. 
Hence, in planning the line of treatment and therapies, it is essential 
to ascertain and determine the s@mala@ or nira@mata, as on this will 
depend a decision, if shodhana or shamana methods of treatment are 
to be adopted, in any given condition. 


a 8 8 a 


chapter 7 
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Eosewhere the cause of vyddhi was described 


as dosha-vaishamya i.e., the impaired equilibration of tridoshas and 
that, this state is brought about by asdtmendriyartha-samyoga, 
pragnaparddha and parindma. It was noted, in addition, that the 
neglect of or the failure to adopt measures described under bheshaja may 
lead to baddanam or sanubddhanam, as the case may be. Further, the 
chapters in the three main Ayurvedic classics, which deal with rutucharya , 
have vividly described the adaptive reactions of the human organism 
to changes engendered in the external environment due to changes 
in successive seasons, in terms Of chaya, prakopa and prashama 
of vata, pitta and kapha, which latter, in turn, are stated to confer 
a state of susceptibility or predisposition to vdtaja, pittaja and 
kaphaja types of disorders. Even so, the related chapters in these 
classics have laid down measures — Ghara, vihdra and charya for — 
every season, with a view to the maintenance of the normal doshic 
equilibrium — dosha-sdmyata — and to counteract the natural suscepti- 
bility to diseases, as may be conferred on the organism, due to the 
internal stress caused by variations in the seasonal rythms of the 
doshas. Ayurveda has, again, postulated the concept of rutu-sandhi™ 


204. 9 -RMteafranerga-afta ea: t 
aa gel (afearsy: wattarso: A: 
aera EWM: Bs Tea Maeay | 
(Ash. Hri.; Sutra 3; 58-59) 
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representing the period of transition between the outgoing and 
incoming seasons—seven days on either side and, fourteen days in all- 
required by the organism to gradually adapt itself to the stresses of the 
incoming season. Stated in general, fourteen days in all, as stated above, 
would represent the maximum duration required to ensure an effective 
and optimum biological adaptation. 

The regimen prescribed for this period—ah@ra, vihara and charya- 
is calculated to help in a smooth change over. The inability of the body 
to adapt itself to stresses due to changes in and the specific traits of 
seasons, it is stated. may lead to doshavaishamya which, in turn, may 
render the body highly susceptible to the one or the other kinds of 
vikaGras or disorders. Some of these may be dshukdri and others 
chirakari. In other words, the abnormal states thus engendered are 
the index-of feeble and inadequate adaptive response to external stresses 
or abhighatas. The stressors may be of the Gdhibhoutika and 
Gdhidaivika types. However, in all these cases there is usually an 
interval or time—lag between the time of impact of the body with the 
stressors and actual manifestation of an internal stress, sufficient to 
call the attention of the subject to it. 

In keeping with the main scope of Ayurveda, which is the 
preservation, maintenance and the protection of the health in the 
healthy and, the cure of the disease in the afflicted, this system lays 
stress on early diagnosis of abnormal states, so that measures—aushadha, 
Ghava and vihadras—calculated to prevent the development of disease, 
may be adopted. 

The concept of kriy@kala describes the mode and stages of the 
development of disease. A good understanding of it is very essential for 
early diagnosis, prognosis and for adopting preventive and curative 
measures. 

It is necessary, at this stage, to take note of the fact that while 
Charaka and Vagbhata have described the evolutive process of the 
disease, from the time of inception to the time of its manifestation 
_and subsidence ( or otherwise ) in three broad—based consecutive steps- 
(or stages ) viz., chaya, prakopa, and prashama, Sushruta has descri- 
bed the same in six distinct consecutive steps, viz., chaya, prakopa, 
prasara, sth@nsamshraya, vyakti and bheda.”®’ The obvicus reason 
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for this difference between the Atreya and Dhanvantari schools of 
medical thought may, perhaps, be attributed to their respective modes 
of approach to and the nature and types of diseases each school had 
to deal with. Both Churaka and V&gbhata who belonged to the 
Atreya school of physicians were, for the most part, concerned 
with diseases included under ka@yachikitsa@ viz., diseases of diges- 
tive and metabolic origin — essentially #tja or endogenous in nature. 
Sushruta, who belonged to the Dh@nvantreya school of surgeons, 
on the other hand, had mainly to deal with diseases of surgical 
importance~many of which were due to abhighata or trauma, 
including conditions which, in modern medicine, are stated to be 
due to sepsis, infections etc. The latter conditions have distinct 
and well defined incubation periods, specific modes of spread and 
manifestation, localisation, quiescence, activity etc. This view is 
supported by Suskruta’s concluding observations in the 21st chap- 
ter of the sxtrasthana of his samhifa,- which deals with the con- 
cept of kriyakala, that: “ A combination of deranged doshas 
affecting and appearing in a particular part of the body is called 
vrana, which (term) is derived from the root vri meaning to 
cover, and is so-called from the fact of its covering a particular 
part of the body or from its leaving a scar (cicatrix) which 
remains the whole life-time of the patient.” 7% 

According to both the schools of thought, the intrinsic factors of 
the body which undergo morbid changes are the tvidoshas and the 
factors which excite and initiate the process of morbidisation are, as 
already pointed out, asdtmyendriyartha-samyoga, pragnaparadha 
and parinama. The various changes and steps involved in either 
case, from the inception to manifestation; localisation or subsidence 
( or otherwise ), represent an evolutive process, which proceeds in 
distinct steps—the early stages or steps being represented by a vague 
and ill-defined symptomatology which lie below the threshold of 
awareness ( consciousness ) of the subject. 

A good knowledge of the concept of krtyakdala is stated to be very 
necessary for the recognition of the disease process even in its very 
early inceptive stage, viz., the stage or cumulation of effects—the 
chayavastha, so that,equally early steps may be taken to arrest fur- 
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ther development. Says Sushruta: “ The deranged doshas, checked 
or subdued in their chaydvastha may not be able to proceed with 
subsequent evolutive changes. If left umremedied, they may gain in 
strength and intensity in the course of their further development.” 7” 
The term kriyakala means the time of action. A@la or time, in 

this context, signifies the avastha or stage of the process of disease—- 
dalaarar faragad °°. KAviyd or action, refers to the resort to measu- 
res—aushadha, ahara and charyad—with a view to eliminate and 
correct the doshic disturbances. Avr1y@kala, therefore, means the 
(early) recognition of the avasth@ or the stage of the process of 
disease and the resort to appropriate measures to correct the same. 

The Charaka school : The nomenclature employed to designate 
the different evolutive stages of the process of disease need a careful 
study. As already stated, Churaka and Vagbhata have described the 
disease—process in three consecutive stages viz., (i) chaya, (ii) prakopa 
and (iii) prashama. The term chaya, according to Vagbhata, 
means an increase and accumulation ( stagnation ) of 
he dosha in its own place.”” This stage of increase, cumulation and 
stagnation is stated to be characterised by a vague symptomatology, 
such as thedislike for or aversion to factors responsible for the increase 
of the dosha—sgat siee@qy’”, and the like or desire for factors. 
or substances possessing qualities opposite of the dosha involved — 
fagattaprea a. Arunadatia illustrates this feature with the ‘example 
of vatachaya, in whch, there is an aversion for the s@manya (ordinary ) 
qualities of vata, such as rzksha etc.,”"* and the like or desire for quali- 
ties antagonistic to this dosha, such as snigdha etc.™™. 

Prakopa or kopana is stated to be the condition in which the dosha 
having increased and accumulated in its own place, being excited by 
appropriate causes, spreads over to parts other than its own — @Weq- 


207 aaascear sen were Ara a: WA Gee fay vated aera: 0 
(Sushruta: Sutra 21 : 37) 
208 sre ft Peaanakara , aarataar Reread , Aer aaaeateT: u 
(Charaka: Vimana 1, 22(6)) 
209 ‘War ag: erareta ( Ash. Hri. Sutra 12:22 ) 
210 Ash. Hri, Sutra 12:22, 
211 = Ibid. 
212 saffay agrarredy vey: eq! ( Arunadatta ) 
213) aigataaty raiavnSera | ( Ibid) 
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sania. This phase is stated to be characterised by aclear sympto- 
matology, specific to the dosha involved. In addition, the subject, in this 
stage is very ill—areqreesgn’”. Vagbhaia, further observes that the doshas 
which have attained the stage of prakopa spread over throughout the 
body from the foot to the head — very much like the water in a flooded 
river, which overflows its banks and spreads over the adjoining areas," 
Their subsidence and rehabilitation is stated to be as slow as their 
spread was rapid. The achadrya makes use of the term mala here 
to designate the prGkupita-doshas. This term can be interpreted to 
refer to the products which are the outcome of the abnormal function- 
ing of the doshas. 


Prashamana or shamana: This stage is characterised by the 
return of the doshas to normalcy and to their normal sites. The 
stage of prashamana is stated to be characterised by the absence of 
vikaras or disturbances.”?' 


Kalaswabhawa and doshic disturbances : The evolutive chan- 
ges of doshic disturbances described in three broad-based stages may 
occur as a consequence of the natural mode of organismal adaptation 
to normal seasonal changes and the ingestion of foods and drinks, 
similarly influenced by seasonal traits. The diseases and disease— 
syndromes which occur, in consequence are, as mentioned elsewhere, 
known as avydpannartukrita—vyddhis. The doshic disturbances, 
thus engendered, are stated to follow the three-tier development, viz., 
chaya, prakopa and prashama. The general pattern of it, as 
envisaged by Vaégbhata’® is presented below graphically : 





Sishira Vasanta Grishma Varsha  Sharat Hemanta 


Vata = = Chaya Prakopa Prashama — 
Pitta ~ = = Chaya Prakopa Prashama 
Kapha Chaya Prakopa Prashama — _ _ 


214, Ash. Hri. Sutra 12: 22 
215. lse@ri zat eeareared Dare: 1 (Ibid ) 
216. arse aca Benrqawaaea | 
aaa g Eta Berscaed si@lvaqu (Ash. Hri: Sutra 12: 29) 
217, erarmeaeg aaa areas: Bat (Ibid 12: 24) 
218. saver waliienieg Fe | 
eas a fae, saeAq: Pweg ( Ibid 14-15) 
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Legend: Vata:- - — Pitta:*x x x X Kapha—— 

C = Chaya; P = Prakopa; Pr. = Prashama; S = Sama. 

The kalaswabhava type of doshic fluctuations or disturbances is 
of considerable significance. As stated by Vaégbhata, the chaya and 
prakopa stages synchronise with the purvarupa ( prodromata ) and ripa 
( characteristic symptomatology ), respectively, of doshajanya diseases. 
These periods may also be characterised as representing the highest 
susceptibility to v@tajanya, tittajanya and kaphajanya types of disor- 
ders. A careful study of the graph above should draw attention to 
the following significant features which deserve further study and 
investigations in the light of the occurrence of seasonal diseases: 

(i) Vata and pitta are in sama state in shishtra and vasanta~ 
Tutus. ; 

(ii) Pitta continues to be in sama state in the grishma-rutu ; 

(iii) Pitta and kapha are in sama state in the grishma-rutu ; 

(iv) The chaya curve of pitta runs parallel to the prakopa curve 
of vata in the varsha-rutu ; 

(v) Vata and kapha are in sama state in the sharat-rutu :‘ 

(vi) The prashamana curve of kapha crosses the chaya curve of 
vata in the grishma-rutu ; 

(vii) All the three doshas are in sama state in the hemanta-rutu. 

Vagbhata adds that what has been stated above as regards the 
predisposition or susceptibility of the doshas to periodical ( seasonal ) 
disturbance is a major possibility, even though it is also possible that, 
in a number of cases, seasonal variations of the doshic- rythm may 
not occur at all.”’? However, unusual or abnormal, sub-normal or 
perverse seasonal traits may, in most cases, inaugurate major distur- 


219, gid BraseaanasisTAreaisararega: | 
amdry aia warsit ru: east aq ou (Ash. Hri: Sutra 12: 28) 


e @ « 88 e . ° ° ° . e 


: . kriyakalas 


bances. These disturbances, according to Sushruta, are designated as 
vyapannartu-krita types. Even so, Vagbhata notes that other factors, 
such as blatant dietetic indiscretions etc., may engender abnormal states 
of the doshas such as, chaya and prakopa, regardless of seasonal influ- 
ences, which may confer a predisposition or susceptibility to the one or 
the other types of doshajanya disorders. According to him, the main 
causes which may cause doshic disturbances can be summed up as 
the correlation of the special senses to inappropriate arthas or -sense— 
objects; kala or time; factors, as are harmful to the health and Gtma®™ 
that ,is to say, asditmyendriyadrtha-samyoga, pragnaparaddha and 
parinadma. 


The six Kriyakalas of Sushruta 


At the outset, it is of importance to note that Sushruta has descri- 
bed the concept of kriydk@las in the vranaprashna@dhyaya, which 
seeks to explain the incidence of vranas, in terms of doshic disturbanc- 
es.”! Vranain modern parlance, may be described as inflammatory 
processes, which may lead on to suppuration and ulceration. In this 
view, whatever may be the nature of the exciting cause of acute or 
chronic inflammatory states—these are many and they include abhigh- 
@ta (trauma ), visha ( poisonous and toxic substances ) ; bhittas ( other 
living forms which invade the body either to parasite or to kill); violent 
environmental disturbances—atmospheric or metereological, etc.,—th2 
factors which undergo morbid changes and react to produce inflamma- 
tory states are the three doshas, The pain, in any inflammatory state is 
ascribed to v@ta, the process of suppuration to pitta and the material 
of the pus to kapha.” These inflammatory states—whether acute 
( G@shukGri ), or slow and fulminating types ( chirak@ri ), and the associ- 
ated constitutional disturbances, are stated to follow a distinct pattern 


S20s wsadiicens aut BY gq ET 
BAHT: SANT: HIS? TA | FETA | 
Hanada praa acgaterat an ( Ash. Wri: Sutra 12: 35) 

221. AMI: GST) BRAY G ATTA: | ATALANTA AAT SzTHA, ANHMACNIY, ; dT TraTF- 
Aaya: a3ii aeatacgapy | Ag anaiaey ws aoraya:, a faad afer Reary seareq 
srqeqyer ata He TTISATAAA GA Geral Sara aoe AROM sarsal Gers 
eniaia area Preaany a TmeTRey a: Tag: | ( Dalhana ) 

222. araread arta SAL. A WF: 

franea, ata ena G7: (Sushruta; Sutra: 17 : 7) 


os « « & & & 68 = & § 


introduction to kayachikitsa  . : : : . 


of evolutive phases. These are described by Sushruia as the 
kriya@kalas. 

Even though the six kriyaealas of Sushruta are biased in favour of 
surgical involvements, yet, these evolutive phases can be applied with 
advantage to strictly ja (constitutional ) types of disturbances also. 
It will be noted that the contemporary Charaka cum Vagbhata version 
of the development of doshic disturbances envisaged three consecutive. 
stages (the last step, the stage of pvashama or subsidence i. e., the 
return to normalcy, which may either be sw@bhavika or natural or 
due to the employment of appropriate therapeutic measures ). 
Sushruta’s version of six steps, on the other hand, does not envisage 
the stage of prashama, and in this sense, it obviously seeks to describe 
the process and the way the manifestation of disease take place. 
The utility of this scheme is to enable the treating physician to recog- 
nise the disturbance in its early formative stages and to enable him to 
take necessary steps, in time, to correct and eliminate the offending 
factors before they have caused sufficient damage. This is seen from 
Sushruta’s observation that : “The physician who fully knows about 
Sanchaya, prakopa, prasara, sthanasamshraya, vyakti and bheda 
alone is entitled to be called as a physician. ” 

“The deranged doshas checked and subdued in the sanchaya: 
stage fail to exhibit any further or subsequent development but, if left 
unremedied, they (the doshas) gain in strength and intensity in the 
course of their further development.** The six kriy@kdlas or evolutive: 
phases of the process of disease (—causing factors) viz., the three doshas- 
as already noted are: (i) chaya; (ii) prakopa ; (iii ) prasara; (iv ) sthana- 
samshraya; (v) vyakti; and (vi) bheda. 

I Kriyakala—the stage of chaya: This stage represents the in- 
ceptive phase of the disease when, the dosha is stated to have accum- 
ulated and stagnated in its own place, instead of freely circulating, as. 
in its normal avastha or state.“ Chaydvastha is stated to be charact- 
erised by a vague and ill-defined symptomatology, though, however, 
some symptoms characteristic of the dosha involved may be noted,. 


223, Far 4 FEIT TAY Sea On 
ante 3S 4 Tt i Zar @ HAVE 
Sayswear SIN aarea ATAU AWA: 0 
a qeaa afag vaiea aera: 1 ( Sushruta; Sutra 21 : 36-37 ) 


224, aaffen afeaa:'| ( Dalhana) 
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such as sthabdhapurnakoshtaia or a sense of dullness and fullness in 
the abdomen due to vata”; pifavabhasata or yellowishness of the part 
due to pitta” and mandoshmaté or low-body temperature, anganam- 
gauravam or heaviness of the limbs and Glasya or langour, due to: 
kapha™'. An over-all feature of this stage is, stated to be, an aver— 
sion towards similars and attraction towards contraries.“* Says 
Sushruta: “ The treatment should be commenced as soon as the 
symptoms peculiar to the doshas become manifest in the first 
kriyakala” 2’ 

IT Kriyakala-the stage of prakopa : In this stage the dosha 
which had previously accumulated and stagnated in its own particular 
locations tends to become swollen and excited.” Sushruta describes 
in detail, the provocative or exciting causes ( factors ) for each dosha- 
Ghara, vihara, charyad—and seasonal and climatic states, common to 
his times. The tabular statement below furnishes the data relating to 
these causes and factors :-— 


. Seasonal & 
Dosha, Ahara Vihara Charya — climatic— 
factors. 
Vata™ Ingestion of Wrestling with Fast- Cold ; 
food-predomi- a person of ing cloudy and 
nantly katz, superior windy day ; 


kashaya and 
tikta rasas 


strength ; vio- 
lent exercises ; 


laghu, dry, sexual excesses ; 
shita virya excessive study ; 
dried leafy— head-long plunge 
vegetables ; into water or 
vallura, var@ka a leap from 
uddalaka, great height ; 
225. ax aPrart eg shoe weaqetec a 
( Sushruta- Sutra 21 : 18 ) 
226. PATHE 2.00 u ( Sushruta: Sutra 21 : 28 ) 
227, wrarsaar argat Mersey! ( Ibid ) 
228.  wwanorfaeyara frei aenea | (Ibid ) 
229. yun: Reais: aia: wafrat: | ( Dalhana ) 
230.  eaaeo ge: 9279: ( Ibid ) 
231. Sushruta: Siitra 21: 19. 
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winter and rainy 
seasons ; 
evening and 

the close of 
digestion 
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Seasaonal & 
Dosha Ahara Vihara Charya climatic— 
factors. 
karadisha, running ; 
shyamaka. leaping over 
nivard, mudga, a ditch; 
masura, Gdaki, a bounding 
harenu, kalaya gait ; swim- 
nishpava, over- ing; keeping- 
eating and late hours ; 
irregular carrying 
meals. heavy loads ; 
excessive riding; 
walking long 
distances ; 
suppression 
of natural 
urges, ‘micturi- 
tion., viz, tears, 
secretions, 
from:the nose, 
defaecation, 
and sneezing. 

Pitta’ Ingestion of Mental: anger; Fasting Summer 
food predomi- grief ; fear and 
nantly katu, and fright. autumn ; 
amla or lavana, noon ; 
tikshna, ushna- Physical: midnight 
virya, laghu, Unnatural and 
vidahi ; tila- modes of during 
taila ; tila- sexual the pro- 
pinyaka ; indulgence cess of 
kulatha ; and exce- diges- 
sarshapa ; ssive tion, 
atasi ; the exposure to 
green leafy the sun. 

232. Sushruta; Sutra: 21: 21-22. 
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Seasonal 
Dosha Ahara Vihara Charya & climatic 
factors. 
vegetable 
known as 
haritaka ; 


flesh of godha ; 
curd ; whey ; 
kiirchika ; amla- 
phala ; katwara ; 


vidagdhajirna 
( leading to 
fermentative 
changes ) 

Kapha™ Ingestion of Day-sleep ; — Morning ; 
food substances lazy and evening ; 
essentially sedentary hemanta 
guru, slimy ; habits ; and 
amla and lavana— eating specially 
rasas; sub- before the in vasanta + 
stances which digestion after 
increase the of food meals. 
secretion of consumed 
kapha ; food previously. 
grains such as 
hayanalla, 


yavaka; nishatha 
iicata ; masha ; 
maha-masha ; 
godhiima ; tila; 
rice cakes ; 

curd ; milk ; 
krishara ; payasa ; 
preparations of 
cane-sugar ; 

flesh of beasts 


233. Sushruta; Sutra 21 : 23-24, 
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Seasonal 
Dosha Ahara Vihara Charya & climatic 
factors. 
and birds of 
aquatic habits 
or those which 
live in swampy 
regions ; lard; 


bulbus and lotus 
stems ; kasheruka ; 
shringataka : 
madhuraphala ; 
valliphala : 

foods consist— 

ing of unwhole— 
some substances ; 
cold foods and 
drinks. 

Before procceding to the available description of the next 
.Rrtyakala, it is necessary to take note of a significant and pertinent 
observation made by Sushruta to rakta or blood:as, the medium (or 
substrate ) for the spread or dissemination of the morbific factors of 
the disease. It will, in this connection, be seen that neither Charaka 
nor Vagbhata have made any direct or implied suggestion as to the 
medium of dissemination of the morbific-factors of the disease from 
the sites of their inception to different other structures, organs and 
‘parts of the body, as well as the motive and motor-force required for the 
purpose—-even :though the latter authority has made a pointed 
reference to the rapid spread of the prakupita doshas from the ‘foot 
to the head amea“aetey. This omission has been supplied by 
Sushruta, according to whom, “the rakta is seldom aggravated 
(attenuated or vitiated ) independently of doshaprakopa. The aggra- 
vation of doshas goes together with the disturbed or agitated state 
of rakia ...”"“ The vayu which is possessed of locomotion (or 
234. aera faer BA SzSq seeNe | 


aN TET Zarate Ss ary sSrqy 0 
(Sushruta : Sutra 21 : 26) 
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extreme mobility ) should be looked upon as the cause of their expan- 
sion or overflowing and spread. Though an achetana (non-sentient, 
inanimate ) factor, vayx is, in reality, possessed of the quality of rajas; 
and this quality is the only essential (or the motive) principle of the 
universe. 7% 

In addition, Sushruta treats rakta on a par with the other three 
sharira—doshas,”* especially with the pitta-dosha. He has, therefore, 
described the prakopa of this dhatu also and, in general, he considers 
that the causes or factors which excite the rakta-dha@tu are the same 
as those which excite the pitta—dosha and vice versa. These are set 
down below : 


epee a: met... 





Seasonal & 








Dosha Ahara Vihara Charya__ climatic 
influences 
Rakta®*' Frequent meals; Day-sleeping ; Same as for pitta— 
repeated use of anger ; exposure dosha. 
food composed of to the glare of the 
substances sun or fire ; 


possessing shita— _over-fatiguing 
virya liquids ; guru; labour and trauma. 
snigdha ; the 

consumption of 

indigestible or 

incompatiable 

food substances ; 

eating before the 

completion of 

digestion of the food 

eaten previously. 





The part played by rakta and v@fa in the formulation of the process 
of disease will be discussed in detail at a later stage. However, an impor- 


7A ae Mit wugiaaena, weg: erates; aR cingts:; om wide a- 
aTaTAaTA | (Ibid 28 ) 


236. aat arae shftranas, aerated Wars: | 
( Sushruta : Sutra 14 : 28 ) 


237. Sushruta: Sutra 21 : 25 
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tant point which has to be taken note of here, is the suggestion that 
the medium for the dissemination of the morbific factors of the disease, 
according to Sushruta, is rakia which itself becomes primarily involved 
in the process. The biomotor or motive force which keeps the vakta 
moving all over the body, through its own channels — shrotas — is 
vata. These two factors are of fundamental importance, both in 
physiological and pathological sequences. 


UT Kriyakala—prasara : The term prasara means to spread. 
In this krijakdla, the prakupita (excited and swollen ) dosha is stated’ 
to spread over and extend to other parts, organs ard structures of tke 
body—-9at fraaaaa—"*. Says Sushruta “ The deshas which have 
become prakupiia, due to causes already mentioned, expand and 
overflow the limits of their respective locations.” He seeks to 
iustrate this idea with two analogies viz., the overflow which occurs 
during the process of fermentation, and the overflowing of an overfull 
water-dam. The former analogy relates to the soaking of cakes. 
( starch ) overnight in any ferment which ferments and _ rises, 
acquiring “new and unseen qualities.’”*” The latter analogy refers to the 
overflowing in a water-dam due to an increased accumulation of water 
init, resulting in the two sides of the dam becoming connected into 
one vast and continuous sheet of water.’*! He draws pointed attention to. 
the fact that “ vdyy4 which possess the power of locomotion or extreme 
mobility should be looked upon as the cause of the expansion or 
overflowing and spread, as the case may be. 


Pressing these two analogies and the explanation as to the part 
played by via into service, he proceeds to state that “ likewise, the 
prakupita-doshas, sometimes, singly or in twos or all thethree of them 
together, with vakta, expand and overrun the body in all directions ’***. 
He illustrates this view with the following instances : 


(1) Prasara of single doshas: vayu, pitta, kapha and rakta; 


238. Sushruta: Sutra 21 : 32 
239. Ibid 29 
230. sete fevazatasqaea gangeprat saa wate 1 (Ibid.) 
241, ae-nErszeaeA sass: tanaTaTONgea eae: 
waa: waar | (Sushruta: Sutra 21 : 29 ) 
242, ANi TQNAArAy VTWIEG:......... ( Ibid. ) 
243, 9 Zig: eanatean Za: aaa: sltadiem sisted saleat (Ibid) 
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(2) Prasara of any two doshas of the four may involve a 
simultaneous overflow of any of the prakupita—~dosha and rakta as 
follows : vayu and pitta; vayu and kapha; vayu and rakta; pitta and 
vakta, and kapha and raktia: 


(3) Prasara of three doshas : This variety may involve any two 
of the three doshas and rakta viz., vayu, pitta and rakta ; vayu, kapha 
and rakta; pitta, kapha and rakta: vayu, pitta and kapha, and piiia, 
kapha and rakta.™ In all, the prasara of the doshas in different modes 
of combinations and permutations, number fifteen, as shown below : 





ee er A A Bann ae me co 
rte TRIE FO Fs atin nnn ns mtn —- 





Single Combinations of Combinations of three 
Dosha twos or four doshas. 
1. Vata Do. Vata—pitta 11. Vata—pitta & shonita 
2. Pitta 6. Vata-sleshma 12. Vata-sleshma and 
shonita. 
3. Kapha 7. Pitta-—sleshma 13. Pitta-sleshma and 
shonita. 
4. Shonita 8. Vata-shonita 14. Vata—pitta and kapha 
9. Pitta—shonita 15. Vata-pitta—kapha 


and shonita 
10. Sleshma-shonita. 





The prakupita—doshds, whether permeating the entire body or a 
part of it —avdha— or become confined to a parlicular part or a member 
of the body, may give rise to disease in the site of their transportation. 
To ilustrate the mode of spread of the morbific factors and the 
manifestation of the disease, Sushruta cites the analogy of the 
occurrence of rain in the area of the sky where the rain—bearing 
clouds have been formed.*” 

Quiescence and exacerbation: The prakupita doshas, when not 
sufficiently excited, may remain quiescent, coating as it were, the 
internal pathways mdrgas—of the body and, exacerbate to cause 
244. aaai—ara:, Prd, sassy, ater, aaah, araeasareht, Yaar, aaa, Perna 

Wena, aatraitaa, temastat, aatara:, aravearniraia , w- 
waa: waa Ibid 
245, pAsasaty aSie wars eraar waa 


Zia ert ana vaaaa ayia ( Sushruta: Siitra: 21: 29 ) 
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disease, when they are subsequently excited by appropriate exciting 
factors.” 

General symptomatology and the line of treatment at the stage 
of prasara: Incase, the prakupita—vaita has spread over to any 
specific sites of pitta, then, the line of treatment should be as for pitta. 
Likewise, if the prakupita—pitta spreads over to any of the specific 
sites of kapha and vice versa should be treated as for the dosha of 
that site. If vata has become excited and tends to course through 
pathways other than iis own, it may give rise to @lopa or a painful dis- 
tension of the abdomen, accompanied by a rumbling noise. [%fta, in 
like circumstances, may give rise to dosha or a burning sensation in the 
particular part of its sojourn, chosha or a painful sucking sensation, 
paridaha or a sensation of heat in the part involved and dhumayana. 

In the case of kapha, likewise, arochaka or anorexia, avipaka or 
the impairment of digestion, a@zgasdda or inertness of the limbs, and 
chardi or vomitting, may occur.** 


IV” Kriytkala — sthasnasamshraya: ‘This stage, obviously, 
represents the prodromal phase or the phase of pirvaritpa of the 
disease yet to manifest fully—qaeqaa eqadeaaiexq—( Chakradatta )*. 
In this kriyakdla, the excited dosha, having extended to other parts of 
the body, becomes localised and it marks the beginnings of specific 
diseases pertaining to those structures. Dalhana, in his commentary, 
explains this stage as one in which the prakupita-doshas having 
extended and spread over to parts other than their own due to 
Shrotovaigunya or pathological involvement of the related shrotas 
or channels—by implication, leading to dosha—dishya sammiurchana 
i. e., the inter--action between the doshas and dtishyas.** 

A few instances of the pheomenon envisaged above, furnished by 
Sushruta are cited below : 


(1) Doshas when confined to “dara or abdomen may give rise 
to gulma ( abdominal tumours ), vidvadhi ( internal abcess ); udara 


246. aca Eitaale Atrarty reid on 
Masaeaie: Kia 2qarara Fara u (Sushruta Sutra 2130 ) 
247. et se Garat satat aaraamaarard, strates 
gmaaa req | aT HaWE Sarasa essay 
feet vara; aa ata: Eeqrer: 1 ( Sushruta; Sutra: 21 ; 32) 
248. aay Geqiery waa: fai: 1 ( Ibid 33 ) 
249. sHarat gaziyrrt arargsqiag as: 4 eaadsry: | ( Dalhana ) 
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( diseases of the liver, spleen and ascites ); agnisanga (the impair- 
ment of pdchakagni); Gnaha (constipation); vishitchika (acute 
gastro-—enteritis ) ; and atis@ra ( acute entero—colitis ). 

(2) Doshzs, when confined to vasti (the urinary system ) may 
give rise to prameha (poly—urea-especially diabetes mellitus ) ; 
ashmari (renal calculus, stone in the bladder and urinary gravels) ; 
mitra-krichra (painful and difficult’ micturition); mitv@ghata 
{ retention of urine ) and other disorders relating to the secretion of 
urine. 

(3) Doshas, when confined to the medra ( the phallus or male 
genital organ) may give rise to upadamsha (sores on the penis 
resembling those of syphilis); prakasha ( phymosis ) and shukadosha. 

(4) Doshas, when confined to the region of the guda (rectum 
and anus ) may give rise to bhagandara ( fistula-in-ano ) and arshas 
( haemorrhoids ). 

(5) Doshas, when confined to vrushana (the scrotum ) may 
give rise to vriddhi ( hydrocele, haematocele, orchitis etc. ). 

(6) Doshas, when confined to the urdhvajatru(the region above 
the clavicles ) may give rise to diseases peculiar to this area. 

(7)  Doshas, when confined to such dh@tus as the twak (skin ), 
mamsa ( muscle tissue ) and shonita (the blood tissue ), may give rise 
to kshudrarogas ( miscellaneous or minor maladies), kushta ( obsti- 
nate and, sometimes, malignant forms of skin diseases, such as, 
leprosy ) and visarpa ( erysipalas ). 

(8) Doshas, when confined to medas ( adipose-tissue ) and related 
structures ( especially the lymphatic tissue) may give rise to granthi 
(lympho-adenitis ), @pachi (scrofula), arbuda ( tumours-benign or 
malignant ), galaganda ( goitre) and alaji (a variety of carbuncle) etc. 

(9) Doshas, when located in asthi ( bone-tissue ) may give rise 
to vidradhi ( osteitis, osteomyelitis ) and anushayi ( periostitis ) etc. 

(10) Doshas, when confined to pada (lower extremity, especi- 
ally the foot ) may give rise to shlipada (lymphatic obstruction, and 
filariasis ), shonita-vata (peripheral neuritis, gout), v@takantaka 
( fibrositis heel ). 

(11) Doshas, when permeating the entire body may give rise to 
jwara (pyrexia) and sarvangarogas ( diseases involving different 
parts of the body ). 
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As stated earlier, the prakupita-doshas which have extended 
from their respective places to other places in the body, interacting 
wtih the dhatiis ( diishyas ) in these parts, are stated to exhibit 
prodromal symptoms pertaining to particular diseases. The fourth 
kriyakala, therefore, represents the stage of piirvartipa or prodromal 
stage of the disease. ?°° 

V Kriyakala-vyakti : This stage may be stated to be that of the 
manifestation of the fully developed disease—the result or dosha— 
dishya-sammiurchana — as represented by its characteristic sympto- 
matology, for example, shopha (oedema and inflammatory swellings) ; 
granthi ( lympho-adenitis ), vidradhi ( external or internal abcesses ), 
‘visarpa (septicaemia ), and jwara (pyrexia ), atisara ( acute entero- 
collitis )} etc.! Few more examples of this stage are presented from 
Charaka below and these include both surgical and medical ailments. 


Oona ae Ree a ee 2 oc erenaame na. 


Prakupita Place of Disease : 
desie. iecalicaice caused Authority 
Prakupita- Jihva-mula Upajihwa Charaka: 
Kapha ( base of the ( acute Sutra 18: 19 
tongue ) glossitis ) 
: Kakala ( base Galasundika Ibid 20 
of the ( quinsy ) 
palate ) 
Gala-bahya Galaganda Ibid 21 
( outside (scrofula ) 
the throat ) 
35 Antargala Galagraha Ibid 22 
( inside the ( laryngeal 
throat ) spasm ) 
Prakupita— | Twak ( skin ) Visarpa Ibid 23 
pitta cum ( septicaemia ) ; 
rakta. Twak ( skin ) Shotha with raga, Ibid 24 
and rakta 
(blood) pidaka 
7 Rakta vyanga, Ibid 25 


250. Sushruta : Sutra 21 : 33. 
251. armgzataanaeadaudaterpmera sudtarardat al ae TH: PeaTETS | 
(‘Ibid 34 ) 
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Prakupita 
vata 


do 


do 


do 


do. 


‘Tridoshas 


(Blood) 


Sankha 
(temple) 


Karnamiila 
(the root 

of the ear 
towards the 


nilika, and 
piplava 
sankhaka 

( facial 
erysipelas) 
mastoiditis 


end of a fever. ) 


Pliha 


Gulmasthana 
~—udara 
( abdomen ) 


Vankshna and 


vrushna 
( groins and 
scrotum ) 


Between the 
twak (skin 
and mamsa 
( muscle ) 
Kukshi 
( lower 
abdomen ) 
Base of the 
tongue 


Pliha-vriddhi 

( enlargement 

of spleen ) 

Gulma ( abdominal 
tumours ) 


Vriddhi 

(hernia, hydro- 

cele, haematocele, 

orchitis 

etc. ) 

Kukshi—udara 

( abdominal 

dropsy and 

udara rogas ) 

Aniaha (consti- 
pation ) 


Rohini (a con- 
dition resembling 
diphtheria ) 


kriyakalas 


Ibid 26 


Ibid 27 


Ibid 28 


Ibid 29 


Ibid 30 


Ibid 31 


Ibid 32 


Ibid 34-35 


VI Kriyakala — bheda:—This is the stage in which the dis- 


ease may become sub-acute and chronic or incurable. 


For example, 


when a shotha or vidradhi bursts, it exhibits the characteristic sympto- 
It is not clear from the text and the 
commentary if the condition described relates to complications and 
Likewise, a persistant lingering, continuous or chronic 
fever or diarrhoea etc., should be deemed as marking or forming one 
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matology of vrana. 


malignancy ). 


a e 


(Note : 
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of the stages of the particular disease or becomes incurable due, 
probably, to extensive damage sustained or irreversible structural 
changes having taken place, on account of the neglect of early diagno- 
sis and prompt treatment. 

The importance of recognising this stage lies not only in its being 
a valuable aid in prognosis, but also in the fact that when diseases 
reach this stage they may act as predisposing causes of other diseases 
—nidanarthakara-rogas — or they may so vitiate the genital factors 
as to make for the’cause of congenital or hereditary diseases in the 
offspring.”? 

In our study, so far, of the kriyak@las, we took note of chaya and 
prakopa of the doshas in a general sense, and dosha-dushva—sam- 
murchana was implied in the subsequent stages. In other words, we did 
not touch upon the chaya, prakopa, prasara etc., of each one of the 
tridoshas, and the sammiarchana of each one of the five vayus, five 
pitias and five kaphas with the one or the other of the seven dishyas, 
including the malas. However, the principle underlying the six staves 
of kriyakalas will apply mutatis mutandis to them also. 

In passing, it is perhaps necessary to make a reference to the 
mention made by Vagbhata to the vriddhi and kshaya of the doshas, 
as indeed of the dh@tus and malas. In the present context, the idea 
underlying the concept of the vviddhi of the doshas vis a vis the con- 
cept chaya, needs a brief examination, particularly, in view of the fact 
of the definition of chaya as the cumulation or vriddhi of the dosha 
in its own particular site. The question is, if the vriddhi envisaged 
by Vagbhata is the same as the chaya defined by him elsewhere. The 
points to consider, in this connection are: 

(i) Doshahvriddhi and kshaya have been described by him in 
the chapter on Doshadi-vigniina in the Sitrasthana of Ashtanga 
Hyridaya, together with the vriddhi and kshaya-lakshanas of the 
seven dhatus and malas. 

(ii) The concepts of chaya, prakopa and prashama have been 
described by him in the next chapter, viz., Doshabhediya. 

(iii) The lakshanas or symptomatology of the vriddhi of the 
doshas are seen to be well-defined and pronounced manifestations; 


292, TpTaATTaM Fe: Peres, oTaaaaAlat a Aeerages: | aaratagerarr- 
sarqarg raed t ( Sushruta: Sutra21 : 35 ) 
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and some of them involve the entire body, viz., karshyaia; krishnata, 
balabhramsha ; nidrabhramsha etc,, due to vata-vriddhi ; pitavit ; 
pittainitra ; pitanetra and pittatwak due to the pitta vriddhi, and 
shwdsa and kdasa etc., due to kapha vriddhi. These signs and 
Symptoms cannot be expected to manifest unless the doshas have 
gone through the stages of prakopa, prasara and  sthanasam- 
Shraya, if not vyakti. The view can be advanced that the manifesta- 
tion of these symptoms may not be possible without dosha-dushya— 
sammiirchana. 

(iv) If, however, it is assumed’ that the vriddhi ( now under 
reference ) is the same as chaya, then, only ill-defined and extremely 
vague symptomatolory can be expected to manifest. But the 
symptomatology ascribed to the vriddht of the doshas, are well 
defined and pronounced. 

In view of the above mentioned facts, a possible explanation of 
vriddhi, in the present context, may be to take the view that it may 
comprehend the process of development of the morbific factors of the 
disease (the tridoshas ) viz., chaya and prakopa, the latter stages 
comprehending the subsequent two stages, viz., prasara and sthdana-- 
samshraya, 

From careful study of the data presented above relating to the 
concept of kriyakala gathered from the three main Ayurvedic classics, 
it will be seen that, the phenomenon of disease has been conceived as 
a‘ process’ which moves in consecutive steps or stages of evolutive 
development. The importance of the scheme of kriya@kala in early 
diagnosis and for adopting preventive and curative measures can be 
appreciated better by taking into consideration some of the recent 
trends in modern medicine relating to the pathogenesis of disease. It 
may be noted in advance, that except for the different nomenclatures 
used in the modern schemes to describe various evolutive steps and 
stages of disease, their general outlook bears a striking familial resem- 
blance to the ancient Ayurvedic: scheme of kriyakala. In a general 
sense, the latter scheme appears to be more comprehensive and 
highly developed, considering especially the time when it was postula- 
ted, as compared to its modern compeers. The following extracted 
(together with the schema) from a recent issue of the ‘International 
Forum — The Developing Field of Preventive Medicine’ will be very 


instructive : 
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“The word prevent may be used advantageously in its Elizabe- 
than sense ‘of coming before or looking ahead. The pediatrician 
using the term anticipatory guidance has the idea precisely. The 
approach to preventive medicine makes it possible to look at the 
natural history of any disease as a process that can be averted, inter- 
rupted or delayed at various points in its evolution. The strategy of 
man’s attack on a given disease depends on current knowledge of the 
means available to affect the natural history in a manner beneficial to 
man. We may think of the points at which the attack may be made 
as levels of prevention that parallel the developing natural history as 
indicated in this diagram. 





Natural History of a Disease — 
Phases of Natural History. 


1 Z 3 4 
Inter— ) Pre- Early Demonstrable Advan- Con—- Re~- 
action of ) patho- patho— early dis— ced mani- vale _ sult 
( geneses geneses ease fest dis sence in 
) ease cure 
Host-agent) -------—--——------ ee > dis— 
) promo— Speci- Early diag— = Limi-— Re- = abi— 
) tion of fic nosis and tation ha- lity 
( health pro- prompt of dis— bili or 
Environ- ) tection treatment ability ta~ death 
ment ) tion 











Levels of prevention:—A number of extremely interesting 
advances in the approach to prevention have been made in recent years. 
Some of the most important ones relate to basic philosophy rather than 
to measures for dealing with individual diseases or disease-groups, For 
example, epidemiologic methods have been carried over from the field 
of communicable-disease control, where epidemiology won its first 
laurels, and are now proving equally useful in investigating the natu- 
ral history of mental-health, home-accidents, nutritional problems, and 
other non-communicable diseases. The concept of a single causative 
agent which held sway during the era of rapid advance in micro-bio- 
logic field is giving way to the idea of muliiple causation, with renew- 
ed interest in the human host and the manner in which his resistance 
to disease is affected by such factors as endocrines, diet, and 
stress of various kinds. The sciences concerned with human 
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behaviour are extending our knowledge of the socio-economic environ- 
ment to disease. Realization of the staggering problems, long-term 
illness creates, has led us to see the real value of dealing with disease, 
not always with the hope of complete cure but with appreciation of the 
values of limitation of disability and rehabilitation when, in our pres- 
ent state of knowledge, absolute cure is out of the question. ””° 


Leaving aside the schema of the development of disease arising 
out of the interaction of host-agent environment referred to above for 
the moment, the recent schema of “the pathogenesis of nutritionay 
deficiency diseases ”’**' —rogds which occur as a result of pramifa- 
shana—-will prove to be equally instructive. 


Dietary 

( Primary| 
defici— 
ency ) 


| 


Nutrient 
Reserves 





ea \ Tissue Biochemical  Func- Anato- 
Nutrtional|___-» deple- -> lesions - > tional -> mical 
inadequacy tion changes changes 





Even so, “The study of the course of Rheumatic—diseases ”’ by 
Professor Ferdinando Cislaghi, has resulted in the formulation of a 
schema of “the evolutive stages of the process of rheumatic dis- 
ease” under four stages viz., 

(i) the potential ; 

(ii) the preparatory ; 

( iii ) manifest activity ; and, 

(iv ) the quiescent. 

He has also cited Jackson-a leading rheumatologic pediatrist of 
America who, “ during the Panel discussion of American Pediatric 


253. The author is obliged to Dr. P. M. Metha, M. D., M.S. , Director of the 
Central Institute of Research in Indigenous Systems of Medicine, Jam 


nagar for sparing acopy of this extract. 
254. Ibid. 
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Academy ”, held in December 1948- observed that sufferers from 
rheumatic disease come under observation in one of the five stages of 
the disease, viz., 

(i) the stage of invasion of the stimulating agent ; 

(ii) latent stage between invasion and development of symptoms 
and signs; 

( iti ) stage of rheumatic activity ; 

( iv ) prolonged stage of quiescent activity ; and 

(v) stage of rheumatic activity ” 

Prof. Cisalghi has also furnished a table (extracted below ) in 
which he has mentioned “the stages of Rheumatic disease with 
various names under which they are known?" 








1 2 3 4 5 
Invasion -- Latent- Manifest Quiescent— Stage of 
stage stage activity stage rheumatic 

stage activity 
( Jackson ) 

Toxic - Free- Explosive = Chronic- Recovery 
stage interval stage activity (?) 

( Villa & 

Ballabio ) 
Suppurative- Humoural Acute Stage of 
stage prepara— rheumatic prolonged 
( Griffith ) tory stage attack rheumatic 

( Cisalghi ) activity 
Potential Pre-rheu-- © Non-suppu- 
stage matic rative 
( Cisalghi ) stage stage 
( Griffith ) 








The several schema relating to pathogenesis developed, during 
recent times, by modern medicine, may now be compared with that of 
ancient Ayurveda. In doing so, it is necessary to bear the following 
facts in mind: 

255. Prof. Ferdinando Cisalghi ;“‘Considerations on the Course of Rheuma- 
tic Disease”’; Rassegna Medica, 4~XXXIII, 1956, pp. 179-80. 
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(i) The concept of ‘multiple causation’ is implicit in the 
Ayurvedic doctrines of pathogenesis and especially in the principle of 
causality—karana—karya niyama—on which these doctrines are 
based. These doctrines proceed on the basis of host—agent—environ- 
ment inter-action. 





( ii ) Accordingly, the potential cause or the upadaina—kavanas 
of disease are the tvidoshas, which we may designate as the 
excitents. 


(iii) The exciting or activating causes i. e., the 2imitta— 
karanas of disease arc factors which are classified under the following 
three main headings viz., (a) GdhyGtimika; (b) Gdhibhoutika ; and 
(c) @dhidaivika. 


(iv) The concomitant cause or sahakari-karana is supplied by 
the state of the environment. 


( v) Regardless of the nature of the exciting cause—whether of 
the @dh3atmika, or Gdhibhoutika or Gdhidaivika type—the factors in 
the host which react to produce abnormal states are the ¢tr71doshus— 
doshavaishamya-—which !ead, in consecutive steps, to shroto-vaigunya 
( pathological involvemumn of the channels of circulation of body— 
fluids ) and dosha-dishya sammiirchana (interaction between the 
functional factors with the basic structural entities of the body ). 


(vi) Once the dosha-simyata (normal equilibrium of the 
functional factors of the body ) is disturbed, the evolutive process of 
the disease is imaugurated and, it proceeds in consecutive steps or 
stages—spoken of as kriyakalas, These stages are furnished schema- 
tically and graphically here. 


It will be seen from the foregoing that the Ayurvedic schema of 
pathogenesis as represented by the concept of six kriydkdlas of 
Sushruta offers an excellent basis for the study of the evolutive 
development and progress of the process of disease whether of the 
nija or endogenous (constitutional and non-—communicable ) or 
dgantuja ( exogenous, including trauma, bacterial, protozoal or viral 
i. e., communicable ) types. This concept, studied together with the 
classification of diseases from the point of view of (1) Samuthana 
vishesha or the aeteological factors in operation, such as m7it-bhaksh- 
ana pandu, kshatakasa, 
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THE SCHEMA OF THE SIX KRIYARALAS OF AYURVEDA ( After Sushruta ) 
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(2) Doshavishesha or the predominance of the doshas and the 
pathological conditions present, such as jwara, atisara, vata- 
vyadhi etc. ; 

(3) Adhishthana vishesha or the regions or parts of the body 
affected or involved viz.,(a) dha@tu adhishthana, depending on the dhatu 
or tissue which is affected such as the rakia—pitta ; (b) avayava adhish- 
thana, depending on the organ or organs affected or involved such as 
hridroga, nadivrana and yakritodara etc., 

(4) Rogaprapti or the specific nature of the disease, such as the 
pralepaka jwara, dhatugata jwara etc., makes available to us a 
fairly well developed basis for clinico-pathological investigations. 
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chapter 8 


a reassessment of the 
concept of kriyakala 


Te concept of Ariyaka@la has been in the 
Ayurvedic classics for over twenty centuries. However, its importance 
and practical utility does not appear to have been fully recognised 
and applied, at any rate, during the last five or six hundred years, 
with the result that it is today a proposition of historical and academic 
value. In fact, the main difficulty which appears to ha e stood in 
the way of the utilisation of this concept in early diagnosis of disease, 
preventive and curative medicine, has largely been due to the 
Jack of proper understanding of the nomenclature used, such as vd@ta, 
pitta, kapha, chaya, prakopa, etc, Hence, the obvious first requirement 
for us, is, to make an earnest attempt to secure a fair and critical 
understanding of the implications of these terms in the light of 
observable‘ and. verifiable facts available to us today and reconstruct 
the concept in view of later developments in the field of biology 
physiology, pathology and medicine. 


In doing so, we may have to proceed on the assumption ( based 
on the material available to us today ) that the authors of two main 
Ayurvedic classics viz., Charaka and Sushruta, postulated this, as 
indeed other equally important concepts on the basis of an intimate, 
deep and precise understanding of the structure and functions of the 
body, based on pratyaksha pramana (observation), anumana 
pramana and yukti ( inductive, deductive and analogical reasoning ) 
and pariksha ) subjecting the conclusions reached by the first two 
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methods to crucial tests, with a view to verify their validity or 
otherwise . 


Tridoshas : Elsewhere in pages 20-28 an effort was made to 
visualise the concept of tvidoshas on the background of modern 
physiology. It was then seen that many of the physical and mental 
phenomena ascribed by modern physiology, primarily to the activities 
of the central, vegetative and peripheral nervous system, including the 
autonomous, can be identified with the functions ascribed to v@ta. 
Similarly, many of the physical phenomena attributed to pitta are 
among those, which modern physiology include under the activities of 
thermogenetic and nutritional systems—including the activities of the 
glandular structures, especially, the enzymes and a number of hormo- 
nes ~— whose functions are of vital importance in digestion, assimilation, 
tissue-building and general metabolism. Likewise, many of the 
functions of kapha are, among those, which modern physiology inclu 
de under the activities of the skeletal and anabolic systems. 


The identification of tridoshas as above is more or less general. 
A little more of detailed consideration would appear to be called for to 
enable a proper appreciation of the events envisaged for each kriydkala. 


Vata ( synonyms—véyu, unila, pawana, maruta ): The term vata 
is derived from the root ‘a’ af@araaai: i.e. © to move ;~""’ to enthuse; to 
make known and to become aware of; induction; effort; and to 
enlighten. It is seen from Charaka-samhita that the sharira-vata 
( biological vata is asanghata ( incorporeal ) and anavasthila 
( unstable ) sta gaara! 

Describing the various characteristics of the v@yu of the universe 

lckavayu,) Charaka notes, among others, that it is the force which 
governs the position, movement and orbits of the sun, moon, the 
constellations and planetary systems*”’—-a function ascribed by modern 
physics to the space-time field i.e., the gravitational and electro-magnetic 





2096. Sushruta: Sutra 21: 5. 

257. Charaka: Sutra 12 : 3 
(i) A. meaq-a-nequrandy eg | seaie, FETA, WA, alata! (Shabda-Stoma ) 
(ii) B wanedrarzraieies ‘ar’ ora: * eff aor arsaafeagaaeay (3 2! <8) 
afd waiega ‘aq? wead ara gideqa ( even ) 
(iiic) afammamafaeqaateara t ( aricrat ) 

258. sIiktaaeRaaauenarat aearanddaraa | (Ibid 8) 
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field. According to Sushruta, sharira-vadyu which courses through 
the body is self-originated, subtle and all-pervasive ;*” ... although 
invisible in itself, yet, its works are patent or manifest ; *°°...it abounds 
in the fundamental quality of rajas (the principle of cohesion and 
action ) “*! ; ... itis instantaneous in action and radiates ( or courses ) 
through the organism in constant currents *” ... it is non-sentient 
—3a4aey. According to Sarangadhara sharira-vata is that force which 
keeps the kapha, pitta, dhatis, and malas (all of which are incapable 
of independent volition ) in motion, very much like the wind which is 
the force that propels clouds from place to place in the sky. *” 


These characteristics apart, the general physiological functions 
ascribed to vita (in addition to those referred to elsewhere) should help 
in the identification of it, either as a bio-physical force or a material 
entity or a complex of such entities. According to Sushruta, 
the general functions ascribed to the (five kinds of) Sharira 
vayu or praspandanam (imparting motion to the body ), udvahanam 
(the conduction of efferent impulses from respective sensory organs— 
—exteroceptors); puranam (the passing of food down to its proper 
receptacles —deglutition, peristaltic movements of the stomach and 
intestines, absorption and circulation of nutrients to the tissues all 
over the body ) ; viveka ( the separation of the egest from the ingest ) 
and dha@ranam ( the retention and evacuation of urine, semen etc. ).”“ 
The five classes of vdyu located in their specific regions, contribute 
towards the integration and maintenance of the the body.” 


According to Vdgbhata, vata, in its normal state, is said to 
govern enthusiasm (mental state ), respiration (inspiration and 
expiration ), motor—activities of the body—mental, vocal and 
physical; the regulation of natural urges ( vegas or spino-cerebral 


299, tay... (Sushruta: Nidana 1 : 5) 
260. Hea HEAT UH! ( Ibid 7 ) 
261. ——fgunata wares way = ( Ibid) 


4 f& tire: tag saa ae ara (Ibid Sutra 21 : 24) 
262. SBE Azar... (Ibid Nidanal: 8) 


263. fad ope em: TE qed Haat: | aga aa fara aa Tealea Heaq ( Sdrangadhara) 


264. ROSETTA aaa arg: Waar waa: aT aera 8 
( Sushruta ; Sutra 15 : 1 ) 


265. wars: sarar Frat arrearasearae: | 
Reishee Vat aracaraearad: u (Ibid, Nidana 1 - 11) 
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Teflexes which can be volitionally inhibited or provoked; the regulation 
of the proper circulation and functions of the sevenfold dh@tus, or 
tissue—elements and also, the functions of the sensory organs.*™* 


It will be seen from the foregoing description of the Shariva-vayu 
(biological v@yu) that we are dealing with a force — self- generating 
and self--propagating energy-which is responsible for the conduct, 
regulation and integration of all vital functions and structures of 
the body. It will also be seen that the sharira—1G@yu is not different 
from the loka—viyu (the physical vay of the universe ) as exemplified 
by Charaka’s illustration of the force or power which keeps the sun, 
moon, the constellations of star systems and planets in their proper 
positions and keep them moving in their respective orbits—the fields 
of gravitation and electro-magnetism.*“‘ It appears, from all available: 
descriptions, to be a force which cannot be seen but can, yet, be 
recognised from the functions it performs. It is atindriya, mn the sense, 
it is beyond the threshold of our sensibility, or, in other words, we 
have no indriya or receptor suitably conditioned to perceive it. 


Sharira vata and Nerve Phenomenon: Ithas often been 
asked if vdfa, as indeed, the tvidoshas can be quantitatively determined 
and experimentally demonstrated. The available descriptions of 
tridoshas mentioned in the books are essentially qualitative and 
functional—this is particularly so in the case of vata. It may, however, 
be noted from the description, as above, of v@a that it very closely 
resembles that of the nerve impulse, which latter has been described 
as a self-propagated disturbance in the nerve fibre. In other 
words, the energy for the transmission of the tmpulse is 
stated to be derived from the nerve fibre over which it passes. The 
impulse resembles a spark travelling actively along the train of gun- 
powder rather than a wave transmitted passively through air or water. 
It is also stated to be associated with clectrical phenomenon. 





266. Beare Bria ANAT anraga: | 
aennen a argaraarat weaa aw (Ash. Hri; Sutra dl, t2.* 

267. “Until about a hundred years ago electricity and magnetism-while 
known and studied since early Greek times (in Europe ), were regarded 
as separate entities. But the experiments of Oersted and Faraday 
in the 19:h century showed that a current of electricity is always 
surrounded by a magnetic field and, conversely that, under certain 
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The intriguing resemblance of the nervous system to an intricate 
mesh—work of electrical wires conducting electric currents, has been 
the basis of early attempts to explain nervous activity. For example, 
just as one can measure currents in wires by galvanometers, volta- 
meters, ammeters and the like, so the same electrical equipment can be 
used on nerves: since one obtains repeatable positive results with this 
equipment, the implication has been that nerve impulses are, in fact 
electrical impulses. But, matters cannot be explained so simply- 
Indeed, what has been learnt by the use of electrical equipment on 
nerves, all go to show that nerve impulses are not electrical. The present 
position is that, one does not frankly know what a nerve impulse is. 
It is, however, known that itis ‘ a metabolic, living event, a chemical 
reaction—sequence propagated along a nerve fibre. After an impulse 
has passed, the reaction—balance returns to the original state, getting 
the fibres ready for a new impulse. These processes have been shown 
to consume oxygen and metabolic energy. Energy expenditure, per 
impulse, is extremely small-even when doing the most arduous, exact- 
ing and sustained intellectual work the brain has been shown not to 
heat up to any appreciable extent. The fastest impulses in nerve ; 
fibres are relatively slow as compared with electrical impulses in wires. 
what travels about 100 yards per second in a nerve fibre travels some 
100,000 miles per second in a wire. 

However, electrical phenomena do occur, unquestionably, as an 
impulse passes through the nerve fibre. Nerve fibres, in this regard, 
are no different from any other cell or cell-group in the body. When- 
ever or wherever living processes occur, electrical processes also 
occur. The reason for this is not far to seek. Virtually all metabolic 


conditions, magnetic forces can induce electrical currents. From these 
€xperiments came the discovery of the electro-magnetic field, through 
which light-waves, radio-waves and all other electro-magnetic dis- 
turbances are propagated in space. Thus, electricity and magnetism 
may be considered as a single force. Save for gravitation, nearly all 
other forces, frictional forces, chemical forces which hold atoms together 
in molecules, cohesive forces which bind larger particles of matter, 
elastic forces which cause bodies to maintain their shape are of 
electro-magnetic origin, for, all of these involve an inter-play of 
matter and, all matter is composed of atoms which, in turn, are 
composed of electrical particles.’”’ ( Lincon Barnet ; The Universe and 


Dr. Einstein ) -p-15. 
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events involve at least, in part, reactions among ionised substances i,e. 
substances carrying electrical charges. Thus, one could put tiny elec- 
trodes into a respiring cell and measure the electrical action potential 
of respiration i. e., the net change in the balance of positively and 
negatively charged ions. Likewise, one can put electrodes on a con- 
tracting muscle and measure its action polential e. g., the action— 
potentials of the heart. But this does not, however, mean that the 
.action—potential accompanying respiration, for example, is respir- 
ation. Similarly, one cannot conclude that the action potential of 
anerve fibre or the whole brain, as measured in encephalograms 
is the impulse or thoughi. ** 


Talking of electricity, as stated by Lincon Barnett “ Science can- 
not really explain electricity, magnetism and gravitation, but of their 
ultimate nature, no more is known to the modern scientist than to 


Thales of Mellitus who first speculated on the electrification of amber 
‘in 585 B.C.” *% 


“Electricity ” according to Bertrand Russel “ is not like St. Paul’s 
Cathedral ; it is the way in which things behave. When we have told 
how things behave when they are electrified, we have told all we 
have to tell”. By the same token, it may prove as difficult to explain 
sharira—vata as it is to explain the nervous and electrical phenomena. 
When we have told how the sharira—vata and nerve impulse functions , 
we have told all we have to tell about them. 


The Physical Properties or qualities of sharira-vata 





Autho- | . re | Insensible 
ritics Sensible qualiites | Qualities 
i aoe age 


i Ruksha, Laghu, Sheeta, Daruna, Chala, Vishadha,! Sukshma 


Charaka | 
| Khara | 
Sushruta | Ruksha, Laghu, Sheeta, Khara, = | 
{ 
Vagbhata | Ruksha, Laghu, Sheeta, Khara, Chala Sukshma 





aan aa eae 





268. After ‘ Biology’ by Paul B. Weiz, Associate Professor of Biology, 
Brown University ( 1954 Edition ) : se _ 

269. Lincon Barnett, /*' The Universe and Dr. Einstein ” Mentor Series : 
1950 Edn. pp. 16-17. 
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It will be seen from a careful study of the chapters on Dirgham- 


jivitiya and Vatakalakaliya in the Sutrasthana of Charaka Samhita that,. 
these qualities are ascribed to sharira vata on the basis of inferential, 
inductive and deductive reasoning (anumdna prama@na). The ques- 
tions raised and the answers furnished, in this regard, are freely 
rendered below : 


Question : What are the qualities of vdyu ? 

Answer: Riksha, laghu, sheeta, daruna, khara and vishada. 
Question : What are the causes which excite the vata ? 

Answer : The repeated use of such like qualities, such like subs- 


tances and actions of such like potency. This is based 
on the principle that an increase of the dha@ttis takes place 
by constant indulgence in homologous things. Likewise, the 
alleviation of the excited vata is brought about by the use 
of substances possessing contrary qualities. 


Question: How do the exciting or alleviating factors, unable, as they 


are, to come in contact with vdta, which is asanghata 
(incorporeal or formless ) and anavasthita (unstable or un- 
steady ), either excite or alleviate it ? 


Answer: The factors that excite vdta in the sharira are those which 


270. 


induce ritkshatwa, laghuiwa, sheetatwa, darunatwa, khara- 
twa, vishadatwa and sushirkara, Conversely, factors which 
promote srigdhatwa, gurutwa, ushnatwa, shlakshnatwa: 
mrudutwa, pichchilatwa and ghanaiwa alleviate the excited 
vata," 


(Eom args, (Suey wera, zag aIsey EWA, a Waa gIaTaRaauaaalara 
TRUITT VEITTa WTA aT, NA eT Elqarefqaed adivateawr 2s 
SA: EHH BAe Ba wu (Charaka: Sutra 12: 3) 

BNW EA: PANT: —aaaqalavenadqaaar ssa ara: wzafeay (Ibid 4) 

aa teanda wierearaty: sera, TATA fe arqat aeare- 
fara u (Ibid 5 ) 

war gata aan waaate aaa, werqotawyay fe arqar wareaieofafy un ( Ibid 6 ) 
QA UAAAG TAAACAAAA AA AFIT TEVA AMAT A, AASATETEITA: Ww. 


( Ibid 7-2 ) 
qaaeromnia ase BaageaqenacdgagyeaeMag aug, (Ibid 7-3 ) 
aaqaaana Sa: ade aqesanggaeseqasE uo Atuoa | (Ibid 7-4 ) 
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The questions and answers extracted above bring out in a clear 
contrast, two mutually interrelated and inseparable aspects of the phe- 
nomena of shariva vayu, viz., (i) that the sharira—vayu is a bio-physi- 
cal force; and (ii) that it is closely associated with material substances 
which form part of the structure of the body or, in other words,’ like 
the nervous phenomena, it is a chemical reaction sequence which 
occurs during the course of life-processes. It will follow from.this 
that, this chemical reaction-sequence, can be accelerated ( excited ) 
or inhibited by homologous substances ( dravya sémGnya ), qualities 
(guna-—samanya) and actions (karma-sdma@nya) or the opposite of 
them, respectively. In other words, we may draw the conclusion that 
the bio-physical force—the sharira va@yu--is closely linked with some 
material structural factors of the body which are susceptible of b2ing 
influenced by substances-ah@ra-and aushadha,-homologous to these - 
structural entities or which may possess homologous properties or — 
actions and, in the reverse direction, the opposite of these, produce - 
contrary effects. 

That the phenomena of sharirva vdyu is correlated to materia, 
substances of the body can be gathered from the statement in Charaka 
samhit@ that, this factor, as indeed, the remaining two doshas and the 
seven dhatus are nourished, as it were, by foods consumed in various 
ways’! and, also the body with all its structural and functional compo- 
nents is the outcome of nutrition.“’” Even so, the observation of 
Vagbhata that “the sthana of vata is asthi, those of pitta are rakta 
and sweda and the remaining dha@tus viz., rasa, ma@msa, medas, majja 
and shukra, of shleshma. Aushadhas which cause the kshaya or 
vriddhi, as the case may be, of the one leads, pari passu to the kshaya 
or vriddhi of the other. The exception to this principle is va@yu 
(among doshas ) and asthi (among dh@tus ). This is because, vriddhi 
is invariably brought about by farpana therapeutics which depends . 
upon kapha, kshaya, on the other hand, is brought about by langhana, 
and the dosha involved in this case is v@yu. Bearing this in mind, 
vriddhi of doshas and dishyas should be treated with /anghana and 
their kshaya with tarpana. However, since this rule does not apply to - 
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vayu, vata vriddhi has to be treated with tarpana and vatakshaya 
with langhana. ”*® 


The citation above is merely to show that the therapeutics of v@ta 
vriddhi should be of the bramhana type (fattening therapy ) and, 
measures included under apatarpana or karshana therapy (de-fattening 
therapy ) in the case of its Rshaya. It may be seen from the classical 
texts that vwata—vriddhi is accompanied by a depletion or deficit of the 
snigdha group of qualities (ineaning, obviously, substances which 
possess these qualities). Logically, therefore, the treatment of va@/a—- 
vriddhi ( prakopa) would necessitate the use of substances which 
possess the szigdha group of qualities. 


The following points emerge out of the discussion above: 
(i) Sharira—vayx is a bio-physical force, event or phenomena. 


(ii) The manifestation of this force (event or phenomena ) 
appears to be intimately correlated with some material 
substances in the body which possess sensible qualities, 


(iii) These ‘conclusions appear to have been reached on the- 
basis of direct observation and the application of deductive 
and inductive reasoning, 


(iv) leading to the development of appropriate therapeutic 
measures which have proved, in practice, to be effective. 


It would appear from the foregoing that substances possessing 
qualities opposite of those described for sharira vayu ( rukshadi gunas ) 
enter into the composition of the structures which are basic to. 
the manifestation of this force. We have, inthe Ayurvedic classics, 
references to different types of srotas, such as the dhamant, si7ra, 
nadi and so forth. Their actual identity has, however, been 
a matter of considerable controversy. According to one school 
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of thought, nerves are identified with the shkrotas described as- 
dhamant. A second school of thought, on the other hand, identifies 
artery as the dhamani and na@di as the nerve. The controversy on 
this issue, which has been going on during the last three or four decades, 
is more or less academic. For all practical purposes, as pointed out 
earlier, the identification of the nervous phenomena with the availa- 
ble description of the nature and functions ascribed to sharira vayu 
appears to be more to the point. This approach would make it easy 
for us to clarify the phenomena of sharira vayu. 


The Nerve tissue: As is well known to all modern students of 
Ayurveda, the structural as well as the functional unit of the nervous 
system is the neuron (also known as the nerve cell or nerve fibre. ) 
It is gray in colour and the gray matter of the brain and spinal cord 
are composed exclusively of neurons, while the white matter is made 
up of their fibres or processes. The nerve itself is a cord-like structure 
and it is made up of thousands of neurons which are held together by 
a connective tissue sheath. The neurons of the body occur in severa: 
shapes but the more typical ones are star-shaped or stellate. 


The neuron consists of a cell—body which contains the nucleus 
and one or more Jong or short processes extending away from the 
cell-body. Nerve impulses, normally, originate at the termina! of one 
of the processes, travel towards the cell-body through another 
of its protoplasmic outgrowths. Processes in which impulses travel 
toward the cell-body, traverse it, then lead away from the cell-body 
through another of its protoplasmic growths. The processes in which 
impulses travel toward the cell-body are known as dendvites and 
those carrying impulses away from the cell-body as axons. By and 
large, neurons are comparatively big cells. Dendrites and axons may 
be as much as a yard or more long or may be relatively short. Lateral 
branches may arise along the course of axons and dendrites and all 
neuron—processes usually branch into fine terminal hair-like processes 
known as terminal arborisations. 
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The sketch above represents a nerve fibre. It will be seen 
that its conducting part is the continuous strand of protoplasm 
produced in the cell-body. 

The cell-body contains its protoplasm and, the nucleus occupies 
the centre of it. In addition, the cytoplasm has in it other orgonoids 
viz., neuro—fibrils, Nisstl-bodies, mitochondira and Golgi apparatus. 

The neuro fibrils are extremely fine filaments and they extend 
to the dendrites and axons right up to their terminal arboraisations. 
They are stated to conduct the nerve impulse. Of the other orgonoids, 
Nissil bodies are important. ‘These are granular masses and occur as 
long or short rods. ‘They impart to the cell its ‘characteristic striped 
appearance. ‘Their size and number vary according to the functional 
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states of the neuron. They are stated to disintegrate in fatigue—states 
and when the cell is injured. Missil bodies are shown to be nucleo— 
proteins and they are stated to serve as the source of energy to the cell. 


The fibre : It was stated above’that the conducting part of the 
nerve—fibre is the continuous strand of protoplasm produced in the 
cell-body. This part is known as the exon or axis cylinder which is 
carried in a delicate tubal sheath known as the axolemma, When 
fresh, the axon appears to be a homogenous fluid—the axoplasm—in 
which the neuro-fibrils are stated to be embedded. It has, 
however, to be noted that there exists a difference of opinion as 
regards the actual existence of neuro—fibrillae in the living nerve fibre, 
It has been shown thal, in this state, there is normally a continuous 
flow of axoplasm from the cell—body along the axon. The view has 
baen advanced that gelatinisation takes place in the prepared specimen 
when strands of fibrillae are seen. 

The myelin sheath: The next structural component of the nerve 
fibre, which is germane to our discussion, is the myelin-sheath which 
invests the fibre. The presence or absence of myelin insulation depends 
on whether the fibre is -medulated or non—medulated. The former 
kind is given off from or enter the central nervous system. Thes 
are insulated, as it were, by myelin sheath which consists of a 
fatty or lipoid material. This substance is supported by a horny material 
—the neuro-keratin. It is considered that the myelin sheath acts as 
an insulator, serves as a reserve food depot and it has:-:‘much to do 
with the speeding up of the nerve impulse. 

The chemical composition of the nerve fibre 


Nervous tissue contains 65 to 85 per cent of water. The gray 
matter contains a smaller proportion of solid —16.5/%— as compared 
to the white matter-—30%. The protein in the solids is the highest — 
51% —and it consists of nucleo-protein. Fat—like substances are more 
abundant in non—medullated nerve than in the medullated. In the 
former, as percentage of total solids, there occur cholesterol 47% 
lecinthin 9.8%, cephalin 23.7% and galactosides 6%. Various salts and 
extractives are also present.”" 

It will be seen from the factual data furnished above that the 
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nerve fibre is composed, mainly, of nucleo—proteins and fat—like sub- 
stances, the physical qualities of both of which may be ‘aptly described 
as snigdha, guru, madhura, manda, shlakshna, mrudu, pichchila, 
sthira etc. 

A deficit of these qualities whichirepresent substances, such as 
those mentioned above, may be logically expected to give way to 
qualities opposite of them viz., viiksha@di gunas, resulting in the 
manifestation of nervous disturbances, corresponding to the prakopa 
of vayu. It should be noted that v@ta shamana is stated to be achi- 
eved by the use of substances which possess snigdhadi gunas. By 
implication, it would appear that the normal functional states of 
sharira-vayu depends, to a large extent, upon substances which possess 
these gunas. In other words, it may be stated that the qualities of 
substances which compose the structure of the vehicle of sharira-vaiyu 
(does not matter by what name the vehicle has been known—dhamani, 
siva or n@li) are snigdhadi gunas. It will follow from this that the 

uRshadi gunas attributed to sharira vdyu may refer to the vehicle 
which may have suffered a deficit of its structural constituents, 
manifesting, in consequence, abnormal states of its functioning. 

Sheela and ushna gunis of sharira vayu: It has been experi- 
mentally shown that “the excitability of a nerve to currents of 
short duration is lowered by cooling the nerve.’*’ Within certain 
limits, its excitability is increased by raising its temperature. 
Thus, if a frog be cooled to 2’ C. fora day, section of the sciatic 
nerve may send the gastrocnemius into continued contraction. The 
increase of excitability is due to a reduced rheobase * Actually, the 
chronoxie™'' of both nerve and muscle are increased by cooling and 
therefore, they are less excitable for induction shocks and for galvanic 
currents of short duration. When a nerve trunk is warmed to a 
certain temperature, 32° to 40° C. for various species of frogs, it 
becomes temporarily inexcitable ( heat-paralysis ), but the excitability 
is restored again by cooling. ”*’® 

The experimental data furnished above will show that sheeta 


275. Principles of Human Physiology by Lovatt Evans, p. 181, 11th Edition. 

276. ‘ Rheobase’ is the liminal value for indefinite duration (Lapicque ). 

277. ‘*‘Chronaxie’ has been defined as the shortest duration of a current 
twice the ‘rheobasic’ strength which will stimulate, 
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guna attributed to sharira vdyu and ushna guna of substances 
which alleviates its prakopa-state have a reference only to the iuflu- 
ence of temperature on its excitability or otherwise. It would, there- 
fore, appear that these qualities do not actually or directly belong 
to sharira-vayu or to the substances through which it manifests. 

We had, in the foregoing discussion, to digress into certain 
aspects of neuro-physiology with a view to secure a proper appreci- 
ation of the sh@straic description of the nature and qualities of sharira- 
vayu. This was specially necessary, because, the functions ascribed to 
sharira-vayu, in the ancient medical classics, are exactly those which, 
modern physiology ascribes to the nervous system. In this study, we 
took into consideration only those aspects as had a direct bearing on 
the nature and qualities, respectively, of the nervous phenomenon, 
and the structure through which it manifests. There still remain 
many other aspects of this phenomena, which need special and 
detailed study and which may be expected to throw much light on the 
analogous phenomenon of sharira-vayu in its different aspects. But, for 
our immediate purpose, we may as well take note of the observations 
of Mc. Dowall on the nature of the nervous impulse. Says Mc. 
Dowall, ‘“ When a nerve is stimulated the change produced in it is 
known as the zerve impulse; this excitatory process travels along the 
nerve and the propagation of the change is evident from the effect 
which follows e.g., sensation, secretion, movement, but the nature of 
the change produced in or on the nerve itself is, like the intimate 
nature of the muscle contraction, unknown, (italics mine )” 

“It is,: however, clear that while there may be several superfi- 
cial resemblances, a nzrve is not merely a conductor of impuises, 
as a wire is of an electrical current. The most important fact which 
makes a simple physical view difficult ts that the conduction in a 
nerve apparently depends on some vital activity, (italics mine ) as it is 
abolished by anaesthetics. Moreover, the velocity of the nerve impulse 
which is much less than that of an electric current is influenced 
by change of temperature, (italics mine ) much more than the purely 
physical processes would be ( Maxwell, Keith, Lucas ). 

“Tt is important to emphasize that whatever the nature of 
nerve-impulse, the impulse is  self-propagating somewhat like 
the combustion in a train of gun powder when ignited, although 
admittedly, this convenient analogy is a very crude and erro- 
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neous one. Adrian has shown that if the conductivity of a nerve 
b2 locally damned down by placing a segment in a chamber of 
alcohol vapour, the impulse, as soon as it reaches an undamped 
egion, flaras up to its original strength as judged by its effect on the 
attached muscle or the extent of electrical changes set up. It was 
originally thought that there was a gradual fade-out of the impulse 
(a conduction with decrement ) in the chamber, but it has now been 
shown that the damping is more abrupt ( Kato, Davis, Forbes ). Nerve 
conduction is abolished by freezing, by CO; and anaesthetic vapours 
and by a passage of constant current which presumably acts by 
setting up a movement of ions in a given direction. 


“Tt may also be blocked temporarily by gentle compression. 
This occurs, som2times, as a result of tumours. In this connection, 
Loo, it is interesting to note that in a mixed nerve, motor fibres are 
inore easily blocked than sensory. The fibres carrying pressure, cold, 
haat and pain are blocked in that order. Chemical changes block in 
the reverse order.”**? 


It will be seen from the citation above, that the nature of 
nerve-impulse is not known or is not yet knowable-( sanghata) 
and it is understood only asa change or excitation produced in the nerve 
fibre due to stimulation i. e.., a state of unstability and excitability 
anavastitha. Secondly, the excitatory process travels along the nerve 
and the propagation of the change is inferred by the effect which 
follows viz., sensation, secretion and movement. In other words 
while the impulse itself is avyakia, it is, however, understood by the 
work it performs—-vyakta karma. Thirdly, the nerve is not a mere 
conductor of impulses, as a wire is of an electrical current. By 
implication, the potentiality for the generation of the impulse and its 
propagation is implicit in it. In this sense, it is self—originated or 
swayambhu. Fourthly a simple physical view of the nervous pheno- 
mana is difficult, as it has been shown that it apparently depends 
upon some vital activity. In this sense, itis a part of pra@na itself. 
Fifthly,. the manifestation of the nervous phenomena is contingent 
on the state of the nerve fibre itself and on factors which influence it 
in one way or the other, such as: 
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(a ) its structural integrity ; 

( b ) temperature-of its environment : 

(c ) its nutritional and metabolic states : 

(d) the influence of anaesthetics, narcotics etc. ; 

(e) mechanical pressure on it as by the pressure of tumours; and 
(f ) factors which cause fatigue states etc. 


The resemblance between the nervous phenomenon and _ the 
phenomenon of sharira—va@ia is not superficial. It is very close. 
The more one delves into the two phenomena, in their different 
aspects, the greater becomes their complexity. The fivefold regional 
and functional division and description of shariva-vata viz., prana, 
udana, vyana, samdana and apana, ster their pathways and group func- 
tions resemble, in a general sense, the conventional division of the 
nervous system into the central, peripheral—including the autonomic, 
—and the cardiac and enteric plexus (the intrinsic nerve—fibres of the 
digestive tube and the heart). In fact, the functions ascribed by 
Charaka and Sushruta to the shartra—vata, in its five-fold divisions 
can, In terms of modern neuro—physiology, be described as below: 
through its various activities, the sharira—vata exercises the important 
function of the maintenance of the constancy of the fluid environment 
of the body—cells (the paramanus of Charaka); serves to combat 
forces, acting from within or without, which tend to cause variation 
in this environment; regulates the composition of the body fluids, 
their temperature, quantity and distribution by its action upon circula- 
tory, respiratory, excretory and glandular organs; maiitains the 
stability of the internal environment—dchadesha—which characteri- 
ses the healthy body; it does this by effecting various internal 
adjustments and it directly influences the conservative and restorative 
processes and the expenditure of energy. 


As regards the much controverted issue, if the sharira-vata is 
dravya ( material substance ) or shakti (energy ), we may begin our 
enquiry with the ‘panchabhautic constitution ascribed to it in all 
the authoritative classics of Ayurveda. AkGsha and véyu are stated 
to be the more dominant ObAzG@s of the pentad, in this case. 
The remaining three Obhuta@s are relatively::small in proportion 
as compared to the two bhitas mentioned above. The term- 
bhiita used here is generic. The five bAvitas stand for a_ classifi- 
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cation of substances on the basis of their generic properties, resulting 
from the structural types of their constituent paramdaniis —-a classifi- 
cation, more physical than chemical or properly speaking physico— 
chemical. Paramanius are types of atoms, corresponding to each 
bhiita class and, indeed, one and the same paramanu may comprehend 
atoms of different masses, if only they agree in their structural types 
(Seal), In this view, the aux or atom is composed of stikshma bhutas 
viz.. fanmatras, which latter are the factors which confer on the anu 
its specific physico-chemical characteristics. This is the same as saying 
that the physico-chemical properties of chemical atoms are accounted 
for from the number and configuration of electrons, protons and neu- 
trons that compose them. An atom, whether it is the smallest 
hydrogen or the biggest uranium, is merely the sum-total of the 
electrically charged particles that compose them. This analogy holds 
good to the aniis also, which are stated to be composed of different 
species of tanmdatrds, ‘The physico-chemical properties of an anu, 
therefore, are correlated to its fanmairic structure. This fact has to 
be borne in mind while trying to explain the qualities and behaviour 
of not only sharirva-vdta but also those of pitfa and kapha. 


In the ultimate analysis, the structural and functional integrity of 
the body depends upon food. The food, again is, according to the 
ancient views, panchabhautic, composed as it is, with bhitaniis. Bhuta. 
nus in their turn, are stated to be composed of sukshmabhiitds or 
tanmatras belonging to different species. The fanmdirdas in their turn, 
represent an unequal collocation of t7igunds—specially the rajas and 
tamas. The samgnavaha and cheshtavaha srotamsi (corresponding 
to the sensory and motor nerves), the mastulunga (brain) and 
the spinal cord, are constantly fed and nourished with food and they 
are panchabhautic, i. e., they represent fanmdatric systems. 


The actualisation of the trigunas mentioned above, in action, is 
directly correlated to the properties of either rajas (energy ) or amas 
(inertia or mass ), as the case may be. Any activity involving motion 
and excitement, is due to the actualisation of the vajas potentially 
present in the tanmatrds and any activity involving opposition to 
motion and excitement is due to the actualisation, in effect, of the 
famas potentially present in the tamm@tra concerned, ‘The former 
involves the exhibition of energy and the latter inertia. The phenome- 
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na of sharira-vata, as indeed, the nervous phenomenon has to 
be described and explained in terms, specially, of shabda or Gkasha 
and sparsha or vayu tanmatras of the ants which compose the struc- 
ture of their material vehicle—the vatavaha-shrotas or nerve fibres. 


As stated earlier, the shariva-vata, as indeed, the loka-va@ta, are 
panchabhautic, the @kasha and vayu elements of the pentad being 
relatively more predominant than the remaining three. This can be 
represented as follows: 


ak? + vat + te + ap” + pro sharira-vayu 
Quantitatively stated : 


b 


ak*® +00 +1¢*+ ap ¢ + pr? > Sharira_vayu 


It will be seen from the above that the values of ak and va are 
greater than those of te, ap and pr. These values are to be determi- 
ned with reference to the main properties ascribed to them. The 
proverties of the famdatras’® referred to above are furnished in 
the table below :— 


Tn et ee NS Or eR 
Se ern SAL dt. I Ce 


Tanmatra Specific Properties Other associated properties 








te earner sees oe: 








prance nt rr 


Akasha (ak*) Vibration” - _ 


Vayu ( va’ ) Motion*” Vibration 
Tejas (te ) Radiation Vibration, motion, 
(and heat**! ) 
Ap (ap”) Cohesion”*" Vibration, motion, 
radiation ( and heat ) 
Prithvi (pr™) Gravitation“ Vibration, motion, 


(Mass and‘weight ) radiation ( and heat ) 
and cohesion. 


LH SL eR tm A RD ERS EPH are te Ren TO a ee PT OO EE AR RE NE 


It will follow from the data furnished | in the table above that 
sharira-vata and loka-vata must have a very:small mass value; a rela- 
tively small value for the force of cohesion ; similarly, a small value for 





280. Refer to ‘Tanmiitris’ in ‘the Fundamental Principles of Ayurveda *» 
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(281. Frequencies per second; 282. Metres or feet per second; 283. Quanta ; 
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radiation and heat. The more significant and-dominant values relate 
to vibration and motion. The former three forces being negligibly 
small, they may elude a proper and precise quantitative determination 
but the latter two viz., vibration (in terms of frequencies per second ) 
and motion (in terms of metres or feet per second ) should permit a 
fairly accurate quantitative determination. 
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pitta 
Ga €9 G9 fa fo ga ca ea 


he phenomena of pitta, as compared to 
the elusive, albeit, the vitally important sharira-vata presents a more 
tangible and comprehensible picture. It refers to definite and concrete, 
physical and mental phenomena and events and, substances and 
structures which participate in them. 


The term pitta has a number of synonyms of which the more 
significant ones are agni and anala. It is derived from the root qq-a-ae 
i. e., tap to heat or to burn or to warm up. The significance of the 
root-meaning will become evident from the allusion made by both 
Charaka and Sushruta to its fire-like action. Charaka Samhita 
records Marichi as having stated that “It is agsi alone that located in 
pitta, gives rise to beneficial or harmful consequences, according as itis 
normal or abnormal. ” *® 


Sushruta has himself raised the question if pitia is the same as 
agni or it is something other than this factor and, has furnished the 
answer that it is identical to agni, in view of the fact that, such 
actions as dahana (burning, oxidation, combustion), pachana (digestion 
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etc., cannot! occur in the body without pitta. Hence, the reason why 
pitta is known as the antaragni or internal fire.” 


The above apart, the functions ascribed to pitta in its normal and 
abnormal states of functioning, by Marichi, as recorded in Charaka 
Samhita, are significant. They are: “Digestion or indigestion 
visual perception or its impairment ; normal or abnormal body—heat ; 
normal or abnormal colour of the body; courage ( daring ), fear, 
anger (rage), cheerfulness, confusion, lucidity and such other 
opposite traits. ” ** 


Says Sushruta: “ Pitta, in its fivefold aspects, imparts, colour 
(to vasa in the formation of vakta )—ragakrit; promotes digestion 
and metabolism—pakitknit; forms the ojas—ojaskrit; promotes 
vision---tejakrit; contributes to intellect-medhakrit and is respon- 
sible for the generation of the body—-heat—vsh makrit.”” 


According to V@gbhata: “ Pitta is responsible for the generation 
of body—heat; it contributes to vision; causes hunger (appetite ) 
and thirst ; confers prabh@ (lustre) to the body and contributes to 
buddhi: (‘intelligence ), medhii (intellect ), courage, valour and supple- 
ness of the body. ”*” 


The above, in brief, are the general functional outlook of the 
phenomena of pitta. In its constitution, itis stated to be predominantly 
tejas...2ata faa. ..”’. According to some authorities, @pa is also stated 
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to be a dominant element in its panchabhautic constitution. The 
inclusion of this element, is seen to be necessary to explain the fluidity, 
liquidity, and the slight viscosity of pitta. 


The physical characteristics and qualities of pitta, as described by 
Charaka™, Sushruta™, Kashyapa™, Vagbhata™, and SGranga- 
dhara’”’, are furnished hereunder : 


Colour Consistency Density Taste Smell Other qualities 


Shukl—- Sara Laghu kKatu  Visra Satwa 

aruna— ( fluid ) (light) (acrid) (fle- ( Equalising 

varja shy ) transformative ) 

{colours Drava Amla Ushna 

other (liquid) ( when ) Vai- ( hot ) 

than vidag— gan- 

white Ishat or dha) dhya Tikshna 

and red) anadhika ( un— ( keen, 
sneha plea— sharp, 

Pandu ( slightly sant penetra— 

vivar— viscous ) smell ) ting or 

jitam intense ) 

( Colours Piti- 

other gandha 

than ( putrid 

pandu ) smell ) 

Nila and 

pita 

( blue & 

yellow ) 


294. sted, tent, greiaee, aia agena:, wag @e:, @ ecard, ad 4 


Frererrer esata | ( Charaka : Sitra 20-15 ) 
295, BMI aah y za at se | ( Sushruta ) 
296. area teoanitnd y soit: agremes |red Seeraaatyestew Aasn:u (Kashyapa ) 
297, fod aetedtattey ag fet at zaq NI ( Ash. Hri; Sitra 1) 
298. dar Na Ales araatraat ( Sdrangadhara ) 
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It will be seen from the table above that, in pztta, we have to deal 
with a fluid (liquid ) substance, alleged to possess colours other than 
white and red; according to some authorities, yellow and blue and 
fleshy in smell, according to other authorities, unpleasant and putrid 
odour and sharpness. 


The nature of this pitta :—It is not clear from the data available 
in the several authoritative texts, as to which one of the five pittas viz.» 
pachaka, ranjaka, sadhaka, Glochaka and bhrajaka, the physical quali- 
ties, under reference, pertain. In the absence of any specific, direct or 
even indirect and implied references made to a pitta or pittas to which 
these characteristics and qualities may pertain, note may have to be 
taken of: (a) the pachaka-pitta which is stated to be secreted in an area 
between the pakwashaya and Gmashaya ; (b ) the achcha-pitta which is 
stated to b2 secreted, just as the food which had attained amiabhava 
( acidification ) in the @ma@shaya, passes on to the next succeeding portion 
of the koshta and, (c) the reference made by Vdgbhata to pitta, as 
being the vikriti or by-product of rakia, with a view to enable a pro. 
per identification of the substance or a complex of substances, which 
bear these characteristics and qualities. 


The ancient authorities have not made any mention of the 
colour, taste, smell and density of pdchakaptita. The only physical 
quality of this substance, to which there is a reference, is its dyawatva 
or liquidity (inspite of which it is stated to perform fire-like actions ). 
The nature of this pitta was examined earlier, at some length, while 
discussing the concept of agni. It was then sought to be shown that 
the concept of pachakapitta pointed to some internal secretion or 
secretions, secreted by the agnidharakal@, in the grahani ( correspond- 
ing to the mucosal glands of the duodenum )—some of them exercise 
a regional influence and others, systemic, particularly metabolic. A 
suggestion was, then, made to the secretogogue influence of the food 
which had attained amlabhava ( acidification ), resulting in the secretion 
and discharge of the achcha-pitta (corresponding to the combined 
hepatic- bile and pancreatic~juice ). The concept of pachaka-pitta 
will, therefore, be seen to be a complex one as the schema below will 
illustrate. 
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Acidified food from the ) 
amashaya while passing (——-> leads to the secretion 


through grahani ) of pachaka pitta, which, 
in turn, is responsible 
for 
x | 
e ‘s 

the secretion and discharge influencing tissue— 
of achcha-pitta in this metabolism, 
place especially 


oxidative reactions 
| and the production of 
v heat. 

which aids in the 

digestion of food 

in the intestines 

and the separation 

of the sdra from 

kitta. 

Since facts, as are known today, show that internal secretions are 
secreted directly into the blood, the question if these could have been 
procured and that, in sufficient quantities, to enable a determination of 
their physical qualities would arise. It may not be possible to 
get a straightforward answer to this. The case of achcha-pitta, on the. 
other hand, is different. From available descriptions of it, it is seen 
to be an external secretion and can, therefore, be obtained in 
quantities sufficient for necessary examinations. In fact, the gastric. 
secretions and bile are, to-day, easily aspirated from the stomach 
and duodenum, for qualitative and quantitative tests.’ Such tests 
have yielded fairly accurate information as regards their physical 
qualities and chemical ‘composition. These are significant in the 
present context. The secretion, relevant to the present discussion, 
is bile which is a yellowish, reddish-brown or green fluid, according 
to the relative preponderance of its two chief pigments. It has 
a characteristic musk-like odour, a bitter sweet taste and an alkaline 
reaction. 


299, Bile may be collected by means of a tube which is swallowed into the 
stomach and which passes into the duodenum, if the subject lies on his 
right side. 

300. Mc Dowall; “ Handbook of Physiology and Biochemistry ” p, 404; 1951 
edition. 
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The combined bile and pancreatic juice, which is discharged into 
the duodenum, in a general sense, exhibits the general characteristics. 
ascribed to pitta. The slight viscosity of pitta —ishat or anadhika- 
sneha, bears a resemblance to bile, which latter has in it “small quan- 
tities of fats, soaps, cholesterol and lecithin ”.”! The amlarasa of pitta 
can be traced to its contamination with the gastric contents. Similar 
may be the case with its‘alleged acrid taste. Its yellowish, bluish or 
greenish colour can be attributed to those fractions of its composition 
as may have been derived from rakta. The normal smell of pitta 
is apparently visra gandha (fleshy smell); the unpleasant and 
putrid odour attributed to it by certain authorities, may be due to its 
contamination with food substances which may have been subjected 
to fermentative and putrifactory changes—sa@ma state of the dosha.*” 
Its tkshnatwa and ushnatwa are possibly inferred from its digestive 
functions. 

The reference to pitta as the vikriti (or by-product ) of rakta is 
equally significant. This reference by Vagbhaia reads as follows: 


fra caer fad: daniz_gaonait | 

THAN Tea Tha STRAT Ui 

THY GREAT Sled AHA Aq, Ul 

(Ash. Hri: Nidana 3 : 3-4) 
Rendered freely, the import of this shloka, is as follows :— 

“ Pitta is the by-product of vakta,-both because of its intimate 
co-existence with vakia as well as its capacity to vitiate vakta. In 
addition, from the point of view of both colour and smell, pitta is a 
homologue of vakta. Further, both rakia and pitta share a common 
site in pliha (spleen ) and yakrit (liver )”. 

The implications of this view, studied together with Charaka’s 
observation that pitta is the mala of rakta — sen: frm * —can be. 
summed up as follows in the light of known facts of today. 


301, Ibid. 
302. gard afta ed frome Real ge | aiteereoeeziert ara Pats 27 A 
aay Gang eens | ve fanea AG SaaeATITH U 
(Quoted by Vijayarakshita in his tika on Madhava Nidana, Chapter I ) 

303. fesHaey gs, TE] G EHISTA: | 

ida, ataey ane, Hes: Caza Aza: 

Caq PES SVS, Asa: Sealsleaeaaay 

( Charaka: Chi: 15; 18-19 ) 
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The physical characteristics and qualities of the pitta described in 
the ancient Ayurvedic texts bear a striking resemblance to hepatic bile 
(better still, the Combined bile and pancreatic juice ). The pigments of 
bile—the bilirubin and biliverdin—are essential constituents of the 
haemoglobin—complex. From this point of view, it may be stated that, 
vakta is the seat of pitta. The bile-pigments are also the waste—pro- 
ducts or mala of the blood. Rakta and pitta have identical colour. The 
truth of this statement will become evident by taking into considera- 
tion the fact that, though bright red in colour, if left undisturbed, the 
blood separates into two parts—the lower contains the cells and is 
opaque and red, while the upper is aclear pale—yellow liquid—the 
plasma. Under the microscope, an enormous number of pale-yellow 
discs—the red blood corpuscles—floating in a clear colourless fluid 
can be seen. It is-the settling down of these red cells, which bring 
about the separation of the blood into two parts: although yellou: 
when seen individually, they ( the red cells ) appear to be red in bulk. 
The colour of the hepatic bile is gollden yelow. This is largely due to: 
its pigments, when set free into the blood. The bilirubin contributes. 
to the normal colour of the plasma. Both blood and bile have nearly 
the same characteristic-fleshy smell. Jn addition, the two factors are 
intimately correlated to the liver and spleen. 

In a sense, therefore, the correlation, as stated in Ashtanga Hri- 
daya, of pitta and rakta, sums up the blood—bile relationship,°“ as can 
be seen from the fact, that the process of bile formation consists 
in the removal of bilirubin from the blood; its conversion in the liver, 
its excretion into the bile-canaliculi and through the common bile-—duct 
into the duodenum ; the re—absorption of it from the intestine in the 


304. The breakdown and rebuilding of the important constituent of blood 
viz., the erythrocytes, which are being continuously formed and 
destroyed by the reticulo-endothelial cells, proceed throughout the 
life-time of the organism. Erythrocytes, to a large extent, undergo 
destruction in the blood-stream, due to the stress and strain to which 
they are exposed during their passage through extremely small blood 
vessels, thinner than the hair. At last, becoming old, they are not 
able to withstand further stress and strain, and undergo ‘ fragmenta- 
tion’. Fragments of different shapes and varying sizes—from that 
of a half or quarter of the whole cell to a mere dust-like remnants, 
containing haemoglobin ( haemocouia ), are to be found circulating in 
the blood and spleen and, to a lesser extent, occasionally in other 
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form of a colourless compound-stercobilinogen-which is utilised by 
liver cells for the formation of fresh haemoglobin. The part played by 
the spleen can be seen from the fact that the macrophages in it take 
over the fragmented dust of the degenerated red cells and convert the 
same into bilirubin. 

It will thus be seen that, the description of the phvsical charac- 
teritstics and qualities of pitta, as mentioned in the ancient Ayurvedic 
classics, may refer to the hepatic bile or, possibly, to the combined bile 
and pancreatic juice. This conclusion is further supported by authori- 
tative references made to conditions caused by abnormal states of 
functioning of pitta. For example, according to Vagbhata, “an 
increase of pitta causes yellowness of urine, faeces, eyes and skin ; 
increased appetite, thirst, burning sensation in the body and insomnia’’.*™ 
‘These signs and symptoms, especially, the yellowish urine, faeces, skin 
and eyes are known, today, to be due to circulation in excess of the 
bile pigment bilirubin—a condition described as bilirubinaemia. 

In addition, Chakrapani datta, in his commentary on Charaka’s 


reference to shakhashrita kamala™ says that, the non-excretion of the 








te 


tissues. From the determination of bile-pigment excretion, it has 
been estimated that, in health, between seven and ten million red- 
cells are destroyed, in this way, every second. Of course, the same 
number must be formed afresh by the blood-forming tissue. The 
loss of haemoglobin is between 16 and 24 grams daily. The 
heamoglobin-dust is changed, during its passage, into organic iron 
and pigment bilirubin. The bilirubin is transported to the liver 
through the medium of ‘plasma and is slightly changed, during its 
passage, into bile. Part of the bile is excreted through the intestine 
via the bile-duct and, in the bowel, bilirubin is converted to colourless 
stercobilinogen and stercobilin, which latter imparts to the faeces its 
natural dark colour. Stercobilinogen is reabsorbed into the portal-— 
stream and is utilised by the liver for the formation of new haemoglo- 
bin, It is seen that the bilirubin, in the liver, is taken up by kupffer 
cells and free blood and gets converted into bile-pigment-—biliverdin, 
which when reduced becomes bilirubin. The protein-free is set into 
the blood, contributing to the yellow-tint of the plasma. 
( Based on Physiological Basis of Medical Practice by.Best Taylor and 
Physiology by Winton & Bayliss ) 

305. dtafaogqatacae apaeszreimaiagar: ( Ash. Hri: Sitra 11: 6 ) 

306, atragaare Varela az: | 
Haq away seo ezyq FU 
ZaPTCUPATA (a (BANAT | 
KAM sea (TA WeaaAAy ( Charaka: Chi. 16 : 126-128 ) 
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pitta which imparts to faeces its characteristic colour-malaranjaka— 
into the koshia, is responsible for the shwetavarchas or whitishness, 
among others, ‘of the purisha (faeces ), in this condition.°” This 
allusion, would lend additional support to the thesis that pitta to which 
the physical characteristics and qualities, now under discussion 
refer to the liver bile. 

An attempt at an identification of pitta as above, on the basis of 
the general description of its physical qualities, available in the extant 
samhita granthas may leave many of the physiological and psycholo - 
gical functions attributed to it unexplained. These functions are listed 
in the table below. 





Biological or Sharirika Psychological or Manasika 
Prakrita Vaikrita Prakrita Vaikrita 
or physio- or patho- or or 
logical logical normal abnormal 
Production ot Impairment Courage Fear-complex 
hunger, appe— of hunger, 
tite, digestion appetite, 
and thirst digestion 

and thirst 
Visual Impairment 
perception of visual 
perception 
Haemopoiesis Impairment Cheerful- Anger or rage 
or the coloura— of the ness 
tion of vasa in formation 
the process of of vaktia. 
the formation 
of vakta 
Production of Abnormal or Lucidity Confusion 
body tempera— subnormal of the mind of the mind 
ture temperature 
Colour of the Impairment 
body, lustre of skin—-health, 
and complexion lustre, 





307. Raaal: ga eeeaiiae aaerE Tene 
xan Vata: ward tt ( Chakrapani datta onthe above ) 
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-skin health colour and 
complexion Intellection 
and Idiocy 
The formation Impairment intelligence 
of ojas of the 
formation 
of ojas. 


In other words, the general physical characteristics ascribed to pitta 
may not have any direct bearing on ranjaka, sddhaka, dlochaka 
and bhrajaka pittas. Neither can they have any relevance to the 
pachaka pitta-complex which, as shown elsewhere, contributes not 
only to the digestive events but also to tissue-metabolism i.e. dhatupaka. 

The next stage of our enquiry should therefore concern itself with 
the nature of other pitfas viz., ranjaka, sadhaka, dlochaka and bhrajake 
vis a vis their biological (including psychological ) functions. It is 
necessary to note here that the pitfas referred to above are not 
mentioned in the available editions of Charaka samhita. Sushruta and 
Vagbhata, have, however, described their locations and functions. 
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chapter 10 


a reassessment of the 
concept of kriyakala 


ranjaka pitta 
f9 €@ G9 ga fa ga ga Ca 


Sioa has designated this pitta as ranjaka- 
gni. He has indicated its location in the yakrit or liver and pliha 
or spleen. In function, he has stated that, it confers colour to rasa 7. e. 
vasaragakrit. Vagbhata has, on the other hand, identified its location in 
the Gmdshaya or stomach and ascribed to it the same function as 
Sushruta has done." According .to the ancient Ayurvedic view, 
rasadhatu is stated to contribute to the formation of rakita or blocd 
with the help of ranjaka pitta, which is claimed to impart’ to rasa 
its colour.” It would, therefore, appear that ranjaka pitta plays an 
essential part in the formation of rakta. 


Chronologically speaking, Sushruta appears to have been the 
first authority, in the world, to have associated some principle present 
in the liver with and also relate spleen to the formation of blood. He 
has recommended the administration of raw-liver of goats, together 
with the pitta contained in it, in the treatment of loss of blood in 


308. Fa asgied: ira aeaq, GTA ISHTG Ga, a THET THES: 
( Sushruta: Siitra 21 : 10) 


309. snared Ad eae wresaq uw (Ash. Hri: Sutra 12:13) 
310. ast tarat eta aatarat (srasrai-Vagbhata ) a=7¢ | 
asa: | UN Wr Gpaa=afa un (Charaka: Chi, 15 : 28 ) 
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rakta—pitta ( idiopathic haemorrhagic states ).""1_ He has also indicated 
its use in night—blindness.°*”” 


After over ten centuries, V@gbhata indicated the existence of a 
haemopoietic principle in the stomach. He does not appear to have 
taken note of the earlier observations of Sushruta, who associated this 
principle with the liver and spleen. Nonetheless, it is significant to 
note that the functions ascribed by him to this stomach-principle 
was the same as those attributed by Sushruta to the liver—principle. 
There are also references in Charaka samhita to the use of intestines 
etc.,—( areata) of goats in cases of loss of blood and faeces in 
haemorrhoids.””” 


The fact that, between them, the stomach and liver contribute an 
identical factor—-the ranjaka pitta—essential for the formation of that 
element which makes blood appear red, visualised by Sushruta and Vag- 
bhata round about the fourth century B. C. and fifth century A. D., 
respectively, has, since been, experimentally confirmed by modern work- 
ers, in the late twenties of the present century. Minot and Murphy 
showed (1926) that the liver was the most effective ingredient in the 
diet for the treatment of anaemia in dogs. He tried the effect of adding 
liver to the diet of pernicious anaemia patients which was followed by 
dramatic results. To-day, lightly cooked—liver, half,to one pound or, 
preferably, an extract-of liver, has been recognized as a specific in 
anaemia. The factor in the liver, which is essential for the maturation of 
erythrocytes has, since been, demonstrated to be associated with the 
non-protein fraction of the liver-substance, which is known as the 
anti-anaemic or haematenic principle, 


Ricks ef al reported in 1948, the isolation of red needle~shaped 
crystals of a substance which was shown to be many times more 
powerful than most purified extracts of the liver, which causes 
erythrocyte response in pernicious anaemia. Later, Smith reported 


NeeReeee me sa Pattee a ak ee te eed 


S11. sia Agama a elgg MazeE 
TER aaasarara Maaargag u (Sushruta: Uttara 45 :28 ) 
312. fau=7 WlamETy wea! 
aga mareaudar vu 
PAA ates Aaa aHETWAAG GE n (Ibid 17 : 24) 
313. simeauid aon aeriequardd aeqarg | 
MaRFAgUS..... Aeiaaad eit (Charaka: Chi. 14 : 209) 
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the isolation of an amorphous red—principle from proteolised liver 
which was effective in pernicious anaemia in very small doses—around 
half a milligram. The red colour of this substance was described as 
having the colour of cobalt salts. This material, now referred to as 
Bi, has, since been shown to be a cobalt-complex. This is, obvi- 
ously, the erythrocyte maturation factor in pure or nearly pure form.*”* 


Castle, (1929, ) showed the presence, in the gastric tissue, of 
the material necessary for the formation of the anti-anaemic factor, it 
being, like liver itself, effective in the treatment of pernicious anaemia. 
Defatted and desiccated hog’s stomach is, nowadays, employed as an 
alternative to liver or liver extract, for oral administration. Castle’s 
intrinsic factor, as this gastric factor is known, is not a stable com- 
pound, as compared ,to the liver-factor, In a normal person, the 
anti—-anaemic principle has been shown to be derived through the 
action of the intrinsic factor upon the extrinsic factor, contained in 
proteins, especially animal proteins, of the diet."!® 


These modern advances have, in a general sense, confirmed the 
earlier findings of Sushruta and Vaghbhata and, shown that, these 
two factors, viz., the stomach and liver principles, between them, are 
concerned with the production of the anti—anaemic principle. The anti— 
anaemic principle of the stomach, interacting with the extrinsic factor of 
the diet has, also been shown by modern workers to be stored up in the 
liver and possibly, in other organs also. It is then drawn upon for the 
maintenance of the normal blood—forming activities of the red—bone 
marrow. 


It is of interest to note, in this connection, that both Sushruta 
and Vagbhata have stated that, the main venue of vakia is yakrit 
or liver and pliha or spleen."!’ The former has stated that the blood: 
having its seat in these organs, lends support to and augments the 
functions of other seats of vakta. These authorities have noted 
that the two main seats of rakta viz., yakrit and pliha are the 


314. After Best & Taylor: ‘‘ Physiological Basis of Medical Practice’ 
1950 Edition. 
315. After Best & Tailor; “ Physiological Basis of Medical Practice’ ’, 1950 
Edition. 
316. ainGtaey tart vege, ava warsed 5 aaa ort sitraewarraaas ETA w 
( Sushruta: Sutra 21: 16) 
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seats or vanjaka pitta—SaTaaa: ETA sled THaa ad ( Vaghbata ) 
aR: faa (Sushruta), By implication, it would follow that: 
these sthdnas or sites, have to do either with the formation of rakta 
or serve as its reservoir or both. The term sthdna may mean a 
storage depot or the place of production or both. That the yakrit 
and pliha are the sth@nas of rakta can very well be appreciated from 
both the points of view. This observation is fully supported by the 
developments in modern physiology. 


There is however, no direct reference, in the samhila gran- 
thas, to the other sthanas of rakta. The concept of the formation of 
rakta, according to Ayurveda, will remain incomplete to-day if the 
contributions made by modern physiology, as regards the part played 
by the red—bone-—marrow, in the formation of blood, is not taken 
into account. There are, again, no direct references in the samhita 
granthas to the part played by majj@ or bone-marrow, in the 
formation of rakta. There is, however, a mention in Sushruta- 
samhita of saraktam medas, corresponding to the red—bone marrow. 
The context in which this reference, occurs is of significance. Says 
Sushruta: Majja is present inside the sthiilasthis. The substance 
present within other asthis, is spoken of as saraktam medas.”*" By 
implication, the majja present in sthiilasthis is arakiam medas. 


This distinction is interesting and, obviously, the composition 
and functions of the two substances are not exactly the same. The 
majja fraction has been defined by Vaidyka Shabdha Sindhu, as 
shuddha-sneha or pure-fat.""* Charaka also refers to the filling up of 
the bones with medas, which is the majja."" According to Sushruta, 
majja contributes to the formation of and an increase in the male- 
reproductive element ; it fills in the internal cavities of bones and is 
the chief source of body strength’? There is nothing in this to 





317, epaay ADio wares: u aa asy Hep AT STA | 
( Sushruta: Sharira 4 : 15 ) 

318. aaa: BREEAM, 7 FT TAU eTAETT: | 

aera Geo, | eee: gaETd, eT oA ETAT Ta: 
319. ata aa diedaceat ay gator: u Azaeas TA Sal AT aa: STA: 

aeatassed, a: Cle: Be GATT Ta: w 

(Charaka chi15 : 31-32) 
320. aan Fe as DHGe guraecat @ FAIA: 
( Sushruta: Sutra 15 : 7) 


: ‘ - 142 =~. ‘ : ° . . ° 


° . . . . - ranjaka pitta . . : 


suggest haemopoiesis. The composition of this portion of majja 
which, as stated above, is suddha sneha, is shown by modern physiology 
to be the sam2 as the composition of fats stored up in the adipose 
tissue present elsewhere in the body, viz., palmatin, stearin and 
olein.”"’ According ‘to Mahamahopadhyaya Kaviraj Gananath Sen, 
majja is of two kinds, viz., pita and rakta. Pita is found in the 
nalakisthi, while the raktaisfound in other bones. Majjais the grosser 
form and is not dissimilar to medas. Because of specialisation in 
their functions, medas and majja have been treated separately.”*” 

It is, howaver, seen from recent contributions to modern physio- 
logy that, “in adult animals, there may be three forms of bone- 
marrow, yellow, gelatinous and red. By starvation—especially in 
birds—the amount of yellow—marrow is increased at the expense of 
tae red; wien the animal is fed again, the marrow is changed first to 
the gelatinous and then to the red form. In the yellow marrow, there 
is an abundance of fat cells and the blood forming tissue is small in 
amount and dormant...... After extensive blood destruction, the red— 
marrow is found to have increased in extent and, in many cases, to 
have‘invaded the greater part of the shaft of the bone,taking the place 
of the yellow marrow.”*”” 


In other words, the fatty yellow bone-marrow, does not appear 
to have any direct bearing on blood formation. But, there are certain 
peculiarities about this tissue which have to be taken note of. They are: 


(i) inearly childhood it was mostly. of the type of red bone-marrow 


(ii) even in adult life, the fatty marrow retains the essential 
reticular structure of the haemopoietic tissue and is capable of turning 
into red bone-marrow, under suitable stimulus e. g., pernicious 
anaemia..°*”4 

The red bone-marrow has less fat ; it is pronouncedly reticular in 
structure ; its cells are endothelial i. e., made up of phagocytic endothe- 


321. Mc Dowal: “ Handbook of Physiology and Bio-Chemistry ” 
P. 231 ; 41 edition. 
322, asa Ta aaa: Ae: 1 a RAT Nasa | ag Wal aeRearaca: THIRraUTey 
IAAT A ABST | MST SH AS Azaishrasieed F3atq Gara qq: u 
(Gananatha Sen-Pr. Sharira, I Part, p. 10 
23. Starling’s Principles of Human Physiology , p. 524. 11th Edition. 
24, Best & Taylor: Physiological Basis of Medical Practice 1950 Edn. 


? 
uv 
" 
2 


. : ; ‘ ; . ; 143 « . ° 


introduction to kayachikitsa .  . : : : 


lial cells ; it is full of erythrocytes in different stages of formation and 
is immensely vascular consisting, as it does, of arteries and veins and 
rich plexus of sinusoids. We have here an explanation for its being 
designated by Sushruta as saraktam medas. 

The part played by the pliha or spleen is easily told. While, of 
course, it has to do with the formation of leucocytes, it is, however 
a storage depot of erythrocytes. ‘These are stored in the splenic sinuses 
and supplied to the body, as need arises. In a sense, it may be stated 
that the red—marrow is the manufacturing depot of erythrocytes; the 
spleen, their storage depot and the liver, the depot where they are 
destroyed. 

The chemical factor essential for the maturation of erythrocytes 
has been, as already noted, shown to be the liver principle viz., By, a 
red cobalt—linked enzyme, corresponding to ranjaka pitta. 

If, as is warranted by proven facts of science, the saraktam medas 
is also included as one of the important sites of rakta and, therefore, of 
ranjaka pitta, together with the yakrit and pliha, then a complete 
picture as yet available of the part played by vanjaka pitta in the 

rita. € vakta can be diagramatically shown as hereunder. 


YAKRIT OR LIVER 
> 
a \, AMASHAYA OR STOMACH 
RANJAK PITTA OF 


SUSHRUTA (812) L$) jf — 
eaete — ah BC STORAGE 
wee PLIWA OR SPLEEN 


S EXTRINSIC FACTOR (FROM FOOD) 


ALS 
SARAKTAM MEDAS eager cot RANJAKA FITTA OF VAGBHATA 
— See Se — (CORRESPONDING 10 CASTLES INTRINSIC FACTOR } 


(RAKTASTHANA)\ > 
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a reassessment of the 
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Charaka has not made any direct mention 
of sddhaka-pitta, in his samhita, except for including some of the 
functions ascribed to it under those or pitta,in general.’ Chakrapani- 
datia, his commentator has, however, described this pitta and identified 
its location as the hridaya. The functions ascribed by him to this pztta 
are: shourya (valour, courage, bravery), bhaya (fear—complex), 
krodha (anger or rage), harsha (exhileration or elation of the 
spirit, cheerfulness ), moha ( delusion, confusion ) etc.*** 


Sushruta and V@gbhata have, both, made direct mention of 
sddhaka-pitta and described its location and functions, in their 
respective works. Says the former: “ The pitta located in hridaya 
is to be known as the sa@dhakadgni, inasmuch as its function is to 
enable one to achieve one’s aspiration.”**’ Dalhana, his commentator, 
observes on the above that: “It enables one to achieve one’s 
manoratha, viz.,dharma, artha, kama, and moksha. This, it does 


325, sees ate aa ant ef Are varsraetaarsits ara ggrfa 
( Charaka : Sutra 12 ) 
B265. suites VIM STII HTH | ( Chakrapani on the above ) 


327. aq itd eqared aeagq araershitia van: ArsitrdanaaawagEsH: | 
( Sushruta: Sutra 21: 10) 
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by dispelling the kapha and tamas of the hridaya and, thus, enables 
the manas to perceive things clearly.”*° 

Vagbhata, in his Samgraha notes: “ Located, as itis, in 
hridaya, sadhaka-pitta is responsible for buddhi ( intelligence ) 
medha (memory and intellect), uts@ha Centhusiasm) and the 
achievement of one’s aspirations.”"*? In his Asht@ngahridaya, again, 
he has located this pittain the hridaya and attributed to it buddht 
(intelligence ), medh@ (memory and intellect), abhimana (self- 
esteem) and the capacity that enables one to achieve ones 
aspirations. ”°*° 

The ‘foregoing -are all about the references available in the 
existing editions of the ‘three main samhifa granthas to sa@dhaka- 
pitta. It will be seen, from these, that this pzt#ta may be a substance 
or a complex of substances which are deemed to be essential in 
connection with some of the higher mental faculties and emotional 
states which is or are correlated to the ~tructure described as the 
hridaya. The concept of s@dhaka—pitta would, therefore, appear to 
be psycho-physiological, in its outlook. A proper appreciation of it 
and the evaluation of the factors concerned with it would seem to 
depend upon aclear understanding of the implications of the terms 
hrit or hridaya. These terms have several synonyms. According to 
Amara-kosha, cheta, swantam, hrit and manas are the several 
synonyms of hridaya.**' the location of this organ in the uras 
(thorax ), has been described by the authors of the samhita 
granthas, especially Sushruta, according to whom, hridaya is 
located on the left side of Rloma and (above) yakrit (liver) and 
above pliha (spleen) and to the right of phupphusa.”*’ It is stated 
to resemble the lotus—bud in shape, and hangs with its apex 
downwards and is the seat of consciousness** and the root 
of the pranavaha and rvasavaha srotasas (corresponding to the 


328: aq fra erent | | AstoitaadwaaeEda qzallemtasewgeeky awe 
cere: Pe” | TMI SE HAAS Ia EaNa:savgrq u (Dalhana on the above ) 

329. eizedy aletrantiarteadadiaredarang araea it (Ash. Sm. Sutra 20) 

330, gharafiaratatasadaranq 1 arse gga frau ( Ash. Hri. Sitra 12:11) 

331. a gq Bareqs wed Earag wa: (( Amara Kosha) 

Sanu. celszees WMraenwaast ert, vars  qaeq: gyorg: | 
aaa aaa: Her Hepa, sort seqgta a, (Sushruta; Shdrira 4 ; 31) 
AZRAIMT AAAATAH.....c00e 
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respiratory and lymphatic apparatuses )** Sleep, in the view of this 
asuthority, overcomes man, whenever, hridaya becomes enveloped 
by the effects of tamas.”*® According to Charaka, the body, with its six 
parts, vignana (knowledge ), indrtyas ( the cognitive and conative 
organs ), ndriyarthas (the objects of the special senses, such as touch, 
including pressure, pain, heat and cold, smell; taste ; vision—including 
light, colour and form, and sound ), the @tm@ (soul ) with its attributes— 
the chetas (mind) chintya ( mental concepts ) are all dependent on 
hridaya. He regards this organ as the support of all factors, referred 
to above, very much like the central pole is of the thatch-work 
of wigwam. He states that, if hridaya is even slightly injured, the 
subject falls into a swoon and, if seriously injured death may 
follow.*’’ Emphasising the importance of this organ, he says that it is 
the para-ojas ( supreme essence and, consciousness, in all its aspects, 
for which reason it is known as the mahat and artha.)*’Kashyapa, has 
expressed the view that, all zzdriyas ( cognitive and conative organs ) 
together with the manas ( mind ) emerge from hridaya.*” 


Hathayogapradipika holds that manas is the master (or lord ) 
of the indviyas and vdyu the master (or lord) of the manas.*” 
Atharva Veda notes that : 


“ Atharva has, inseparably, sutured (blended ) together the hridaya 
and the shiras (head) in man. Because of this relationship, vayu is 


334. aa Wragrat alaat zz ae ...... | (Charaka: Vimana 5; 7) 

wagrat otaat e7a Wa oe. i (Ibid 8 (2) 
335. @qa WaaRamamh wad Bean! 

aAishrayd aterg Mar aaa Sea 

FARTBARAR, 6.00.0... ce eeeeeeeeeeee tt (Sushruta: Sharira 4 : 35 
336. seRPAS aaaieqawqaTET | 

STA YM aaa eT FT OS sag u ( Charaka Sutra 30: 4 ) 
337. seen fe aranartet ezaasaz | 

Tarsararneeaspasae: u (Ibid 5 ) 
338. aetearanagealy Nara" | 

we aq ewaifsara at aaa dfiaa u ( Ibid 6 ) 

areata: cart aT Aaerane: | 

Sea Feqay aeEh Falseas: u (Ibid 7 ) 
339. equi Gaeta wa-galfer ear 

arexantah.. ( Kashyapa : Chi. 8:6) 
340. gfegarat aay aTar AAATaR AISA: | 

( Hathayoga Pradipika ) 
Vayu in pp. 37, 38, 39 and 189 to 217. 
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located in the upper portion of mastishka (brain ) and, it controls 
every thing. "4! 


Says Bhela, in his samhita : “ Manas is enclosed between the 
shiras ( head ) and /aly (hard palate). It is sarvendriyapara (the 
controller of all indriyas i.e., the cognitive and conative organs). It 
receives the objects of the senses viz. rasa (taste ) gandha (smell) 
sparsha (touch ) and shabda ( sound ). It, thus, becomes conscious 
of its surroundings. The power of all izdriyas (senses) is derived 
from manas. The cause of different modes of the functioning of the 
intellect is chitta, which is located in hridaya and, chitta is also the 
basis of all other functions ...... Chitta is an aspect of manas. 
Because of its ability to discriminate between kdvya and akdarya 
( action and inaction ) and shubha and ashubha ( good and bad ), it is 
spoken of as buddhi. The man possessed of this faculty is known aS 
the Buddha.’** Inthe sharirasthana of his samhita, Bhela notes: 
“there is one hridaya ; it is the seat af chetana (consciousness ). ’”™* 
He has cited Pardshara, as saying that hvidaya is the foremost organ 
to be formed first in the evolution of the body. It is the organ of 
nadis,“ and Bharadwaja as holding the view that, the shivas (head ) 
is the mila ( organ or root) of vignana (knowledge ).*” According 
to Charaka: ‘The part, wherein, is contained the vital centres, 
which is the seat of all senses and which is the best among all parts 
of the body, is named as the shiras (head ). ”**° 


A careful sifting and assessment of these references will show 
that ; the terms hridaya and manas have often been mixed up; even 
though, the authors of the ancient medical classics have located the 
hridaya in the uras (thorax ) and described its shape and anatomical 


341. gana ddienaa) aaa a a4 | 

aRasraes T7gq vanraisfuaia: «a ( Atharva 10-2-26 ) 
442. Rreanearawd aieqarat Aa: | 

aed dig fsanineKaion wansarz 

4 (8) 8 (a) 4 (@:) 984 TY aaaaAa qua | 

ara wget faa ezadiaag u( Bhela samhita : Unmada chikitsa ) 
343. eaaa taaaaaaa (Ibid Sharira ) 
344. amt ardte(aseng ezafhta wat: ( Bhela Samhita: Sharira ) 
345.  faqraquart aeqoscarq fart ala wtgst: (Ibid ) 
346.) mon: sNorTat a9 fara: adirqae WI 
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relationships, still, most of their references appear to pertain to the 
mastishka (brain), especially the cerebrum. This becomes evident 
from the references of Sushrufa to the cause of sleep. Charaka’s 
reference to the shivas (head ) as the seat of knowledge, sensory 
organs, the objects of the senses, soul, mind, and mental concepts also 
points to the brain. The term hridaya, in this context would, perhaps 
appropriately refer to the manas or mind, which is one of its synonyms. 
Kashyapa’s reference, likewise, pertaining to the emergence of the 
cognitive and conative organs and manas (mind) may pertain 
to the brain and, in particular, to the cortex. The reference 
cited from Hathayoga-Pradipika@ is significant. It correlates the 
indriyas to the mind, and the mind to véyu or nervous system. Even 
more significant and pointed is the reference extracted from Atharva 
Veda. It is seen here that, the hridaya and shiras ( head ) are insepa- 
rably welded together, signifying the relationship in which the head and 
brain exist. Even so, the suggestion of Atharva Veda of a justificaion 
for the location of the seat of V@yu, up in the mastishka ( brain ) 
would refer to the cerebral cortex. The mention that this area con- 
trols all bodily activities would lend additional support to this view. 


Much more important is the observation of Bhela that, the manas 
is located between the head and the hard palate i. e., the roof of the 
mouth and also that, it (the manas ) controls the activities of sense- 
organs, receives all sensory data and thus, secures knowledge of its 
environment, will show that the szanas, in this context, is not the 
heart (in the thorax ). This reference also points to the brain. Lastly 
the reference from Charaka relating to head as the seat of all 
‘senses and vital centres will obviate the possibility of confusing the 
thoracic heart with the hridaya, which is often used as a synonym 
for the manas. The activities of manas (mind) are the direct 
outcome of cerebral functions. 


The term mind has been used above to imply the _ brain, 
especially, the cerebral cortex and cerebral processes. A 
school of modern psychology makes use of the term ear 
mind to designate the brain. The cerebral cortex is, for all 
intents and purposes, the seat of conscious, sub-conscious and 
unconscious activities, usually ascribed to the different states of 
the functioning of the mind (manas). A synonym of manas 
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(representing, perhaps an aspect of it) is buddhi. Ayurveda speaks. 
of five indriya—buddhis to which are correlated the five buddhindriyas 
(the five special senses or exteroceptors ). The indriya buddhis, 
obviously, correspond to the areas in the cerebral cortex where, the 
five kinds of sensations viz., tactile, gustatory, olfactory, auditory and 
visual are experienced. The events of the external world are intimated 
to the mind (manas) through the buddhindriyas to the indriya- 
buddhis. Subsequent events leading to vignana ( knowledge), such 
as the sorting out of the sensory data, their interpretation, orientation, 
integration and ideation are dealt with by the association and silent 
areas of the cortex. As stated by Winton and Bayliss, “If such terms 
as the mind have any meaning apart from the behaviour of the whole 
organism, they are clearly more closely connected with the cerebral 
cortex than with any other part of the body. ’**’ It is true, at any rate, 
that the mind depends upon the brain and, as stated by Margret 
Knight: “This could be more appropriately expressed as mental 
processes depend upon processes in the brain. ” *“*. 

The enquiry, therefore, of sddhaka-pitta, which is stated to be 
located in the hridaya and held to be responsible for some of the 
higher mental activities as also for some of the emotional states 
may have to be directed more towards the brain rather than to 
the heart. 

Before proceeding further, it is, perhaps, necessary to digress a 
little, to consider the available references to some of the abnormal 
states of functioning of the higher mental faculties and emotional 
disturbances with which s@dhaka-pitta is concerned. Such an enquiry 
may throw some light on the question if, it is the thoracic heart or 
brain which is involved, in some manner, with the causation of the 
aberrations of the mind, such as the apasm@ra (epilepsy ), atatwa- 
bhinivesha and unmada ( insanity ). 

Describing the pathogenesis of apasma@ra: Charaka notes, 
“ One in whom the doshas have become excessive and are impaired 
due to addiction to unwholesome and contaminated food; the 
satwaguna having been obscured by tamo and rajo gunas, the 
hridaya becomes involved by prakupita doshas; and the manas 


347. Winton and Bayliss; “ Human Physiology ’’; 1948 Edn, 


348. Margret Knight; ‘‘Consciousness and Brain "’ 
-Science News, 25th issue, p-—97. 
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being oppressed with worry, libidinal excitement, freight, anger, 
grief, anxiety, etc., a@pasmdra manifests itself. The Prakupita 
doshas lodged in dhamanis, involve the hridaya and impairs its 
functions. The person so affected is overwhelmed by stupour and 
the derangement of the mind-the chetas—and, he sees imaginary 
( non-existent ) things. i. e., visual aura. He drops down suddenly 
and is afflicted with tremors. His tongue, eyebrows and eyes 
become distorted, foam issues from his mouth and the hands and 
feet become convulsed. When the paroxysm is over, he regains 
consciousness as though awakening from sleep.”*”® 

Describing the condition known as atatwabhinivesha. he 
observes: “‘In a person, in whom, the manas is enveloped by 
vajas and moha and who is addicted to the ingestion of malinahara 
( spoilt food ) and given to vegarodha, the doshas become prakupita 
due to excessive and promiscuous indulgence in things which are 
cold and hot, unctuous and dry etc, and get localised in hvidaya, 
impair the pathways of the manas and understanding. In this 
condition, the manas and understanding become enveloped by rajas 
and moha and disturbed by rampant doshas, the individual ( thus 
affected ) becomes stupid and, enfeebled in intelligence; he tends to 
formulate erroneous judgments relating to the true and false and 
the wholesome and the unwholesome. Authorities entitled to an 
Opinion refer to such a condition as atatw@abhinivesha, delusion, and a 
great disease,” 

Discussing the etiology and symptomatology of unmdda (insani- 


ty ) Charaka notes: “ The causative factors of unmdda are, the inge- 
stion of mutually incompatible food, spoilt and contaminated food, 





AarPaAsalgONTASa a aS | 
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Faget: aaa) wear oat a faferva 
aga y fara araq sftaga w (Charaka: Chi. 10: 4-8) 
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disrespect towards gods, teachers and the twice born, manobhighata 
(mental trauma ) resulting from extremes of fear or joy and errors in 
physical activity. 

“The snariradoshas of the weak-minded ( alpasatwa ) becoming 
impaired vitiates the hvidaya which is the seat of intelligence, get 
localised in the manovaha-shrotasas and soon disturb the functions 
of the »anas, 

“Confusion and extreme fickleness of the mind, agitation in the 
eyes, unsteadiness, incoherence of speech and mental vacuuity are the 
symptoms of unmada. 

“ The imbecile, afflicted thus, is unable to know pleasure and 
pain, and right behaviour or duty. He knows little of mental ease. 
Deprived of memory, understanding and wits, he keeps his mind 

wandering. ” *! 

While Charaka has associated apasmara and unmadda with hri- 
daya, Sushruta has not made any reference to it in the samprapti of 
these diseases. Says Sushruta “ The hyper-hypo and perverse cor- 
relations of the indriyas with their respective arthas ({ objects), as 
well as putting them to use in the partaking of filthy, impure and 
incompatible articles of food and regimen of conduct; the repression 
of any of the natural urges of the body or the aggravation of vajas 
and famas or mating with a woman, in her periods or indulgence in 
amorous fancies ; fright, anxiety, anger, grief etc., leads to an aggra- 
vation of sharira doshas which, in their turn, give rise to apasmara. 

~ The sensation carrying shrotasas of the body, being overwhel- 
med by the concerted action of the prakupita doshas make fora 


rr: &eeq fasta Wharersareat: 
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Sasa Tea Aeazy | ( Charaka: Chi. 10: 5760 ) 
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preponderance of rajas and tamas and causes, in the patient, uncon- 
sciousness, forgetfulness of all past-memories; the patient writhes in 
agony and throws his hands and legs in convulsive jerks; with distor- 
ted eyes and brows, he gnashes his teeth and, with foam in the 
mouth, he falls down, with his eyes open. The consciousness returns 
a while after. This disease is spoken of as apasm@ra.””*” 


Describing unmd@da, he observes : “ Inasmuch as in this disease, 
the prakupita doshas traverse the upper regions of the body, involve 
the manovaha shrotas, and produce a distracting state of the mcnas, 
it is a disease of the manas” 


It will be seen here, again, that Sushyvuta has made use of the 
term manas instead of hridaya. Neither has his commentator, 
Dalhana, made any reference to this structure, in this context. 


Vagbhata has, on the other hand, correlated hridaya to manas, in 
his description of the samprapti of apasmara. Says Vagbhata: 
‘“(i) Due to the impairment of buddhi and satwa, the manas suffers 
abhighata (trauma) is disturbed and looses smriti (memory), 
which leads to apasmara: ii ( due to anxiety, grief, fright or fear etc.,) 
the doshas of the shiras and sharira are impaired. These doshas 
afflict the satwa state of the manas and envelop the hridaya and 
samgnavaha shrotas as in unmdda. Thus, the manas of the 
patient becomes dark (gloomy) and he gnashes his teeth, expels 
foam from his mouth, beats his legs and hands in convulsive 
movements, sees non-existent things (visual aura), stumbles and 
falls down, to wake up again, as soon as the doshas attain their 
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normal state. The seizures may, again, repeat themselves, after a 
short period. ’’** 


Discussing Unmfda (insanity ) he notes; “ Due to the ingestion of 
unsuitable foods and drinks, the consumption of spoilt, incompatiable, 
decomposed and vishama kinds of food; the decrease in or loss of 
mental stamina due to the strength or virulence of other diseases; mental 
distress and confusion; due to the effects of vishas or upavishas 
the subject looses his satwa, In him the doshas in the hridaya become 
very much impaired and they disturb the buddhi and, involve the 
manovahashrotas, to cause unmada. On account of this, the subject 
looses intelligence and the faculty of judgment. Hence he also looses 
the capacity to sense pleasure and pain.” °°. 


Madhavakara, in his Nidana observes: “Due to worries, anxi- 
eties and grief, the doshas which have invaded the hAritshrotas get 
excited and obliterates the smriti (memory ) and cause apasma@ra.””*” 
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Describing unmia@da, he notes: “ Due to indulgence in incompa- 
tible and spoilt articles of food; being cursed by devas, gurus and 
dwijas and extremes of fear and joy etc., the manas suffers abhighata 
(trauma); the performance of work beyond the limits of one’s 
strength and, the use, for this purpose, of various parts of the body. 

“In a subject, who has lost the strength of his mind due to 
causes already mentioned, the doshas become impaired. They 
vitiate the hridaya which is the buddhistha@na, involve the manovaha 
shrotas and thus, upset his mind. ”** 

A careful study of the pathogenesis of apasma@ra, atatwabhinive- 
sha and unmada extracted above, would show that these conditions 
involve the activities of higher mental faculties and emotional states 
with which s@dhakapitta has been correlated. It would appear that 
the terms manas, chitta, buddhi and hridaya represent different 
functional aspects of the mind and are not distinctly different organs 
located in various parts of the body, such for instance, as the head 
and the chest and connected by shrotasas. If it were so, every 
disturbance or involvement of kridaya (interpreted as the heart in 
the thorax) can logically be expected ‘to affect the sadhakapitta, 
leading, in every such case, to the manifestation of the one or the 
other kind of mental aberrations and emotional tensions, which do not 
however, appear to be the case.*For, it is seen that, the symptomatology of 
different kinds of hridrogas ( cardiac diseases ) as described in the 
samhita granthas, do not include any symptom of mental and 
emotional upsets. The reverse, however, appears to be true. The 
following statement furnishes some examples of these : 


Disease Psychological causes Reference 
Vata—jwara Shokodwega Charaka : Ni, 1: 19 
( Paroxysms of grief ) 
Pitta—-jwara Krodhodwega Ibid 22 
( Paroxysms of anger ) 
Kapha-—jwara Excess of harsha Ibid 25 


( enthusiasm ) 
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Pitta—prameha 
Vata—prameha 


Kushta 
( including 
obstinate 
skin diseases 
and leprosy ) 
Samdhdarana— 
kshaya roga 
Kshayaja— 
rajayakshma 


Vata-gulma 
Pitta-gulma 
Chardi- 
kshayajanya 
Pandu 


Pittatisara 
Sannipatatisara 


Agantukatisara 


Disease 
Vatachardi 


Trishna 


Non or delayed 


A @ e 


Krodhodwega 

( Paroxysms of anger ) 
Shokodwega 

( Paroxysms of grief ) 
Bhaya, sahasa 

( Fear and bravado ) 


Bhaya 


Shoka, chinta, irsha 

utkantha, bhaya and 
krodha 

( grief, anxiety, jealousy, 

too much of eagerness, 

fear and anger ) 

Shoka ( grief ) 

Krodha ( anger ) 

Bhaya ( fear ) 


Ibid, 4 : 24 
Ibid 36 


Ibid 5, 6 and 
Chi: 7, 6 


Ibid 6:6 


Ibid Ni; 6:8 (i) 


Ibid 5: 5, 9 
Ibid 12 
Ibid 8 : 62 


Kama, chintaé, bhaya, krodha Charaka : 


shoka ( libdinal excite- 
ment, anxiety, fear 
anger and grief ) 
Krodha (anger ) 
Bhaya, shoka, chinta 

( fear, grief, anxiety ) 
Bhaya, shoka 


Psychological causes 
Shoka, bhaya 

( grief, fear ) 
Shoka, krodha 

( grief, anger ) 
Shoka, krodha 


Chi. 16:9 


Ibid 19: 6 
Ibid 8 


Ibid 9 

contd. 
Reference 
Ibid 20 : 7 


Ibid 22 : 6 


Ibid 25 : 33 
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healing of 
vranas (ulcers ) 
Hridroga Chinta, bhaya 

( anxiety, fear ) Ibid 26 : 77 
Pratishyaya Krodha (anger ) Ibid 104 
Arochaka Shoka, lobha, krodha Ibid 124 

( grief, covetuousness 

anger ) 

Vatavyadhi Chinta, krodha Ibid 28 : 16 


( anxiety, anger ) 


It will be seen from the foregoing that, such emotional tensions 
or stresses as anger, anxiety, worry, fear, libidinal impulses etc., to 
which is correlated sa@dhakapitta, are stated to cause various somatic 
diseases, including hridrogas (cardic diseases ), whereas, diseases of 
hridaya (heart ) which should, naturally, involve this pitta, do not 
appear to produce any mental and or emotional disturbances. Hence, 
the kridaya with which sddhaka-—pitta is correlated and which is, as 
already referred to, stated to be responsible for mental functions and 
emotional states, has to be sought for in the.seat of the manas or mind 
which, again, is stated to be located in the mastishka— between the 
t@lu (roof of the mouth ) and shivas (head ). 


In so far as the hridaya or heart contained in the wras (thorax ) 
is concerned, a careful sifting of the data available in modern medical 
literature shows that, this organ has no direct bearing on high 
mental faculties and emotional stresses, barring such influnece as its 
general functions may have viz., to keep the circulation of blood going 
to meet the vital needs of all tissues and parts of the body, including 
the brain tissue. Lowered action of hridaya (heart ) may, sometimes, 
produce ischaemia of the brain, resulting in impaired mental activities, 
including the loss of consciousness. This is also true of of other vital 
organs such as the puphphusa (lung), yakrit (liver ), pliha ( spleen ) 
etc. It would, therefore, appear that the thoracic heart stands in the 


same relationship to the mastishka ( brain ) as it does to all other 
parts of the bady. 


The above apart, substances either present in the heart or are 
produced in or by it do not appear to have any bearing on mental 
faculties or emotional states. The following are some of them :— 
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Cytochrome C, which is an ‘important conjugated protein and 
belongs to the group of haemo-—proteins, is an enzyme and is stable to 
acids and heat. It takes part in tissue respiration. Like haemoglobin 
which carries oxygen to the blood cytochrome C carries oxygen to 
the cells. In this sense, cytochrome C is to tissue cells what 
haemoglobin is to blood cells. In fact, the life of cells depends upon 
cytochrome C. Among the various tissues in the body, the heart has 
been shown to contain a relatively larger amount of cytochrome C. 
A reduction of this substance, in the heart, may lead to anoxia and, 
in consequence, the weakening or deterioration of this organ. 

Curoine: This substance, which was among two others extra- 
cted by the Norwegian chemist Erlandsen from the heart muscle, was 
later shown to be a heart-phosphatide. 

Lyxoflavin: This is a new vitamin which was isolated from the 
heart-muscle. It has been shown thatit is very closely related 
to vitamin By, but not identical to it or any other known vitamins. 
Clinical observations in human patients with high blood pressure have 
shown that they feel considerably relaxed under the influence of 
lyxoflavin. It is stated that this substance is pharmacologically inert 
in the heart—muscle and acts only in the regeneration of the cardiac 
tissue. 

Heart-hormone: The question if the heart also secretes a 
hormone has intrigued scientific workers, especially after the claim 
made by Oppenheimer,” who, after an extensive study of the heart 
extracts conculded that the heart muscle extracts stimulate the ampli- 
tude and intensity of cardiac contractions in vitro, Haberlandt (1924), 
attributed this action to a special heart hormone which he called so the 
herzhormon. It was, however, shown by other workers that this acti 
vity is due to various other specific chemical constituents of the heart 
muscle which are not, by any means, to be regarded as hormonal in 
nature, 

From the foregoing, it will be seen that the heart and substances 
either contained in or produced by it exert hardly any influence on 
sleep, higher mental faculties, such as intelligence, intellect, courage, 
fear, anxiety, elation of spirits and so forth. 
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Several references relating to s@dhaka pitta, hridaya, mastishka 
and manas, extracted from the available editions of the samhita gran- 
thas cited elswhere, apart, there is, yet, another reference in Bhela. 
samhita which defines this pitta, may be of some help in a proper 
appreciation of the concept. Says Bhela: “ Sddhaka is that which 
enables the reception of shabda, sparsha and gandha etc., as well 
as, to achieve artha and kama and to satisfy fone’s aspirations here 
and, to please devas, pitriis and rishis, in the hereafter.””” 


The implications of this definition would amount to this, that it 
is s@dhaka pitta whichis responsible for the reception of auditory, 
tactile, gustatory and such other stimuli by the respective special 
receptor organs and their transmission through the different afferent 
pathways to appropriate areas in the cerebrum ; construct from sense— 
impressions, thus secured, a picture, of the outside world, within which 
they plan and carry out desired actions or ends. 


From the point of view of modern physiology, the individual man 
obtains a selective and subjective interpretation of his environment 
from the sensory part of his nervous system. This is made up of a 
variety of receptor organs, each type designed to register specific 
environmental items. For example, the eyes deal with a selective 
aspect of solar energy—the spectrum—while, the ears are concerned with 
those atmospheric disturbances which constitute sound waves. These 
sensory receptors tap—out coded messages, which are conveyed along 
sensory nerves, in the form of nerve impulses, to the central nervous 
system and, ultimately, to specific areas of the cerebral cortex—the so— 
called projection or receiving areas. For example, the retinai. e., 
the nervous element of the eye on which the image is focused is 
projected to the visual cortex, at the back of the cerebrum. Each 
unit area of the nervous part of the sensory organs is represented 
topographically in the cortex of the projection areas, so that the 
summation of the impulses, in space and time, maps out, in its 
Specific cerebral cortex, a replica of the stimulus pattern. 


Considerable information has been accumulated during recent 
years, about the parts of the central nervous system concerned with 
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motor activity—the executive area of the cerebral cortex—which 
controls the response of the individual and sends out its messages 
along the motor pathways to the locomotor apparatus—the 
muscles. Much happens, however, between the reception of the 
stimuli in the cortex and any resulting motor activity. The stimuli 
may attain awareness 1. e., they become conscious sensations and are 
projected back to the source of the stimulus. Before the ‘object 
concerned is recognised, the awareness of it is indeterminate or 
nirvikalpa pratyaksha, to use Gowdapada’s description of it. This 
primary or indeterminate perception, in the view ot Gowdapuaa, is 
so vague that it is difficult to determine the ‘name, species and the 
identity of the object.“"! Determinate perception or savikalpa pratya- 
ksha follows when the mind works on it, that is to say, the awareness 
excites interest and attention, evokes memory and the object is 
recognised i. e. the object is descriminated as possessing a particular 
name, belongs to a particular species and possess specific identity.©”’ 
The latter kind of knowledge or perception, as is known to-day, 
takes place in the association areas which, incidentally, also links the 
sensory stimuli with motor ;response. It is here that concepts and 
behaviour are abstracted from the past and present sensory stimuli 
and, here are elaborated the central cerebral activities of thought, 
memory and learning. 


The cerebral cortex, including the association areas, consists of a 
tangle of meshwork of thousands of neurons (each neuron con- 
sists of a cell ) with a various number of long and / or short processes. 
A number of button like knobs are interpolated along:the course of 
these processes and their terminations. These knobs establish a close 
connection — contiguity and not continuity — with similar processes of 
other neurons or with the cell body of another neuron, i, e., they syna- 
pse. It is obvious that any one neuron may have as many as a thou” 
sand or more synaptic connections. To excite or five a neuron, the 
nerve impulse has to cross the synapse through a gap. The ability to 
cross the gap is stated to be associated with the metabolic activity of 
the neuron and the neuro-humoural substances viz., acetyl choline or 
sympathin, as the case may be. Nervous tissue contains an enzyme 
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system which catalyses the formation of acetyl choline. ‘This enzyme 
is known as choline acetylase and it has been obtained in purified form 
from acetone dried brain powder.*™ 


It would seem from facts presented above that the concept of 
sudhaka pitta may have now to be restudied, at least in part, with 
reference to the enzyme system of the nervous tissue and the enzyme, 
acetyl cholinase and the hormone, acetyl choline. 


A better appreciation of the concept of sa@dhaka pitta can be 
obtained by a study of the phenomena of nidra (sleep ), buddhi (intelli- 
gence), medha ( memory and intellect ), abhimdna ( self-consciousness)’ 
krodha ( anger ), bhaya, ( fear ), shoka ( grief ) etc., with which this pitta 
has been stated to be correlated. 


Nidra or sleep: Charaka has ascribed the cause of sleep as due 
to kla@uta and klama of the mind and body ( including the senses ), 
especially, the divorce of the sense-objects from the senses. EIse- 
where, a reference was made to Sushruta’s observation that sleep over- 
comes a man whenever hridaya becomes enveloped by the effects of 
tamas.** Even so, Dalhana was quoted as saying that s@dhaka pitta 
dispels the amas and kapha that envelopes hridaya and, thus, enables the 
manas to perceive things clearly."°° These observations need a study 
with reference to some of the recent contributions to the phenomenon 
of sleep. 

Modern theories of sleep: Until some time back, it was held 
that the condition of a sleeping man (or animal) may be compared to 
an individual deprived of cerebral hemispheres and capable only of the 
most elementary sensory-motor acts. This view has since been shown 
to be inaccurate, largely, because the decorticated animal exhibits | 
sleep-awake rythm. In addition, there is also evidence that, in sleep 
several parts of the nervous system are in a quiescent state and, such 
functions as still persist, are carried on ina modified manner. The 
question if certain parts of the nervous system exercise a control over 
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sleep-awake rythm, or does the nervous system, as a whole, respond 
merely to some outside influence, such as a toxin or to reduced blood 
flow, has been sought to be answered thus: there are neural struc- 
tures in the tegmentum of the mid-brain which maintains a state of 
wakefulness. Somnolence, lasting several weeks, has been produced 
in monkeys by causing lesions between the posterior hypothalamus and 
the mid-brain. ‘The structure in the tegmentum of the mid-brain has 
been shown to be activated by collaterals of afferent sensory neurons 
which, in turn, excite a wide-spread effect onthe cerebral cortex. The 
existence of a cortico-fugal influence on the mid-brain, by which affe 
rent volleys of nerve impulses may be prevented from having their 
influence on the cortex, is considered to be a possibility. 


No satisfactory answer has, as yet, been found to the question, if 
assuming that, this or neighbouring parts of the nervous system is 
essential to the sleep-awake rythm, by what means it periodically sub- 
sides into tranquility ? In the view of authorities entitled to an opinion- 
there is a growing measure of support to the view postulated by Pur- 
kinjee that sleep represents “ a physiological interruption of afferent 
pathways, at a central point.” Itis of importance to note that the 
cerebral blood flow does not appear to be reduced during sleep. This 
observation should clear the prevalent notion that sleep is the outcome 
of cerebral ischaemia.” 


The sleep center: Several clinical and experimental observations 
point to the existence of a center concerned with sleep, in the hypotha- 
lamus, which is also the center for the sympathetic and parasympathe- 
tic. It has been shown that drugs which suspend the activity of the 
sympathetic center caused a preponderance of parasympathetic effects, 
including sleep. The view that sleep is the function of the parasym- 
pathetic has, therefore, been advanced. The validity of this view apart, 
which according to other authorities needs further experimental corro- 
boration, the evidence for the participation of the hypothalamus in the 
causation of sleep is seen to be very strong. Nonetheless, contrary to 
the view, that sleep is caused by the excitation of some part of the 
hypothalamus, some authorities hold that it results from the depres- 
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sion of the hypothalamus, Thus, the hypothalamus is considered to 
contain a waking center, the inhibition of which is statedto be 
followed by sleep. 


Cortical theory of sleep : Yet another theory—the one advanced by 
Kleitman—holds that sleep is due to the inactivity of the cerebral cor- 
tex which arises from the reduction in the number of afferent impulses, 
especially from the muscles, reaching the sensory areas. The Factor 
which is considered to bring about the reduction, in the number of 
afferent impulses, especially from the muscles, due to the fatigue of the 
neuromucular mechanism — which latter mediates muscle tone -—and 
the consequential suppression of impulses from the proprioceptors of 
the muscles is stated to be important. 


Secondly, the exclusion of stimuli from the visual, auditory and 
cutaneous receptors, is also an important factor which is stated to 
Jead to sleep. 


Notwithstanding the above, it has been recognised that cortical 
activity due to psychic causes viz., anxiety, worry, excitement etc., may 
prevent sleep. 


Keitman has reconciled the cortical theories of sleep with those of 
the hypothalamus.“”® 


Summing up: there are several modern theories about the mecha- 
nism of sleep. None of them are truly sufficient to explain this 
phenomenon. However, each one of them has contributed, at least, 
some facts, based on experimental and clinical observaticns. ‘These are 
of value, especially in the context of Bhela’s definition of sédhaka pitta, 
studied together with the concept of nidra described by Charaka, 
Sushruta and Dalhana. Firstly, in view of the fact that the portion 
of mastishka, known as the cerebral cortex, is essential for sensory 
appreciation and voluntary movement and, since, both these capacities 
are reduced during sleep, modern investigators have looked to the 
cortex for an explanation of sleep. The current theory that sleep 
results from a decrease in the number of impulses flowing to the 
cerebral cortex and that, an important factor responsible for their 
reduction has been shown to be the fatigue of the neuro—muscular 
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function which, in turn, is unable to pass on proprioceptive impulses, 
would lend support to Chara@ka’s reference to klanta or the fatigue of 
the mind and the klama or the fatigue of the body and senses, leading, 
especially, to the divorce of the sense~-objects from the senses—by 
implication, the afferent pathways are unable to conduct different 
kinds of external and internal stimuli due to fatigue. 


secondly, it is well known that sleep usually requires a reduction 
in light and sound, which would also reduce the sensory barrage to the 
cerebral cortex, The conduct of these impulses to the manas (in 
mastishka ) has been stated to be a function sddhaka pitta by Bhela. 
This pitta, as already noted, is stated to act by dispelling kapha and 
tamas, corresponding, possibly, to the inertial and quiescent states of 
the afferent pathways. 


Thirdly, anxiety, fear, worry, and elation of spirits, which tend to 
excite the cerebral cortex and prevent sleep, are also stated to be 
correlated to sadhaka pitta. 


Fourthly, the hypothalamus, in the mid—brain, is stated to be the 
center, the functional states of which have been shown to influence 
wakefulness or sleep, as the case may be. Many autonomic function- 
changes that accompany sleep are co-ordinated by the hypothalamus. 
This finding points to the existence of a waking center in the hypotha- 
lamus. The depression of the sympathetic center is stated to lead to 
sleep, hence, sleep has been regarded as a parasympathetic function- 
The parasympathetic and sympathetic functions have also been correla- 
ted to the neuro-humoural substances—the acetyl choline and sympathin 
respectively, secreted by them. 


The facts summed up above clearly point to the mastishka (brain), 
its enzyme system and the hormone catalysed by the brain enzyme, as. 
having much to do with zzdra or otherwise. In other words, the role 
ascribed to sadhaka pitta, as regards sleep, may have to be reviewed, 
to—day, at least, in part, with reference to these later developments. 
The hridaya or heart in the uras has, obviously, little or nothing to do 
with nidra. 

Buddhi, medha and abhimadna: It was mentioned earlier that 
sadhaka pitta has been stated to be responsible for buddhi, medha 
and abhima@na. The several implications of buddhi are : it is the power 
of forming and retaining conceptions and general notions; intelligence; 
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reason ; intellect ; mind ; discernment; judgment; perception of which 
five kinds are enumerated or with manas six ; comprehension ; appre- 
hension ; understanding ; knowledge of oneself ; intellectual faculty or 
the faculty of mental perception.** Medha is stated to represent mental 
vigour or power; intelligence; prudence; wisdom and, intellgence— 
personified.”"“” Abhimana has several meanings of which the following 
are important: intention to injure ; insiduousness; high opinion of one— 
self or self-esteem; self—conceit; pride and haughtiness.""’ These repre- 
‘sent different aspects of the mamas and its states. 

In fact, the existence of the manas (mind ) is to be understood, 
as stated by Charaka, by the evidence of cognition or otherwise. 
Manas, in this view, is an essential ingredient of the process of cogni- 
tion, the other constituents of it being “the dima (soul), indriyas 
(cognitive organs) and indriyadrthas or the objects of the senses ). 
‘Cognition does not take place if the G@tma (soul), imdriyas and their 
.arthas ave there, while the manas is elsewhere.” In other words, self- 
consciousness and awareness ‘of the external world are due to the 
elements of manas, the presence of which characterises the living 
man. 

The functions ascribed to manas are: “the direction of the 
andriyas ( both cognitive and conative ), control of itself, reasoning 
and deliberation. Beyond this lies the field of buddhi ( intellect )."*” 


Kapila Samkhya holds that manas is an indrtya ( sensory organ ) 
and, from it extends the cognitive and conative organs and, also that, 
it ( the manas ) partakes the character of both the afferent and efferent 
pathways 1.e., it is ubhayatmaka. Its functionis stated to be samkalpa 
1.e., the property that determines the functions of the two sets of ind7i- 
vas through both of which it extends.** The implications of this reference 
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is self-evident. It is well known that the sensory pathways are merely 
the extension of the cytoplasm of the cell body of sensory neurons 
which are situated, in the gray matter of the brain, spinal cord, 
and ganglions. By the same token, efferent pathways are also the 
extensions of cell—-bodies of the neurons located in the brain and 
spinal cord and, the terminals of the sensory fibres synapse with the 
dendrites of the motor—neurons, either directly or through internuncical 
neurons. 


The arthas or objects of the manas ( mind ) have been described 
by Charaka as : “ Whatever admits of being thought about, considered 
speculated, meditated upon, imagined, in fact, whatever can be known: 
by the manas,””” The faculty of thinking, the capacity to consider 
speculate, meditate, imagine etc., as will be seen shortly, belong to 
certain parts of the brain, when particular areas of it—zndriye 
buddhis ( sensory areas )—are stimulated by impulses brought to them 
by the sensory pathways from the receptors—buddhindriyas—which, 
in their turn, are stimulated by different species of stimuli—exterocep- 
tive, interoceptive or proprioceptive, as the case may be. 


As regards mental processes that lead to knowledge, which is an 
essential ingredient of intelligence and in'ellect, Charaka describes them 
as follows: “The seuse—-object is cognised by the indriya ( the 
sense—organ ) which is in contact with the manas. Thereafter, the 
object is interpreted by the manas, having regard to its gunas (merits) 
or doshas (demerits ), as the case may be. Guided by whatever 
conclusive judgment, thus, reached about the matter on hand, one 
endeavours to speak or act, fully conscious of the nature of one’s 
action. ”°" 


Describing the seats of sensations, he notes that: ““ the manas and 
the sharira together with the indriyas, with the exception of the hair 
of the head and body, the tips of the nails, the ingested‘food ( present in 
the stomach and intestines? ), faeces (in the colon? ), excretory—fluids 
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and sense—objects, are the seats of sensations.”°’‘ Implicit in the above, 
is the physiological truism that sensations are, in fact, experienced 
in the somesthetic areas of the cerebrum and projected back to differ- 
ent parts of the body from where, the stimuli are originated. The 
exclusion of the hair of the head and body and nail-tips is significant 
as these lack receptors. Even so, the food ingested and present in the 
stomach and intestines are still foreign bodies. The same is also true 
of the faeces and excretory fluid. These can stimulate interoceptive 
sensations and, in their turn, they are not the seats of sensations. 


The reference cited above are meant to focus attention to mental 
processes relating to intelligence, intellect, memory and _ self-conscious- 
ness, which contribute to the personality make-up of the individual 
and his behaviour pattern. The implications of these references 
will be appreciated better, when they are read together with the 
citations quoted, elsewhere, from Hathayogapradipika, Atharva- 
veda, Bhela and Charaka samhitas. 


In addition to the references cited above, there is yet another, the 
description of the different aspects of the functions of the manas 
furnished by Bhela,in the context of unmdada chikitsa, is of consid- 
erable importance to the present study. Says Bhela: 


‘“ Manas is enclosed (in the space ) between the: shivas and tal. 
It is sarvendriyapara. The manas located in its own place, receives 
the objects of the inzdriyas such as vasa@di (i.e., rasa, gandha, sparsha, 
rupa and shabdha ) and is, thus made aware of its surroundings. It 
then analyses the‘entire knowledge into three bha@vas (aspects ). The 
Strength of all itmdviyas is derived from the manas. 


“ The cause of all aspects of buddhi is chitta which is located in 
hridaya. Chitta is also the source of all other functions, Those who 
are suchitta follow the noble path, while, those who are duhchitia go 
astray. 


“It is a known fact that chitta is an aspect of the manas. It 
enables buddhi to discriminate between karya (action) and akarya 
(inaction ) and shubhu (right, good ) and ashubha ( wrong, bad). It 
is because of this discriminating faculty that manas is spoken of as 
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buddht. One who possesses buddhi is known as the buddha. Buddht 
is always found in the living body. The sponsor of all actions 1s the 
manas. Inman, the relation of manas, chitta and buddhi, as regards 
their sthana and karma is like the creator who puts into his kriyas 
that which he does.’ 

The following facts emerge from this authoritative citation :— 


(i) The manas and indriyas (the cognitive and conative ) are 


related to one another. 
(ii) The manas is enclosed in the space between the hard—palate 


below and the skull above. 
(iii) The sanas is the controller of all indriyas ( both cognitive 


and conative ). 

(iv ) Located, as it is, in its own place, the manas receives intima- 
tions from the external world, through the five cognitive organs in 
the form of gustatory, olfactory, tactile, visual and auditory impulses. 
It is, thus, enabled to know or secure knowledge of its (immediate ) 


surroundings. 

(v) It, then, analyses the entire percept and concept formed by 
past experience, in view of the present knowledge and orients the 
attitude and actions to be projected into the future. 
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(vi) The strength (integrity ) of the zmdriyas (both cognitive 
and conative ) is derived from the manas. 

(vii) All aspects of buddhi*® ( knowledge, intelligence ) are stated 
to be due to chitta*” which is the faculty said to be responsible for 
critical reasoning and the formation of abstract ideas. 

( viii) The faculty of manas known as chitta is stated to be loca- 
ted in the hridaya which, latter, has already been shown to be a syno- 
nym of the manas. In addition, it is seen from Bhela’s reference 
that chitta is an aspect of manas, the seat of which has been specifi- 
cally mentioned earlier. 

(ix) Chitta, as an aspect of the manas (or its functioning) has 
been stated to enable the buddhi (intelligence) to discriminate, 
between good and bad, right and wrong and action and inaction. The 
suchitta (one possessing good chitta) will follow the right path, 
whereas, a duhchitta (one possessing faulty chitta) goes astray. 
These observations have a bearing on the faculty that formulates and 
orients the behaviour of an individual and his reaction to events 
appropriately, in conformity with the social, moral and ethical codes 
evolved by the society or community of which he is a member. In 
other words, it is this faculty which, virtually, determines the perso- 
nality make-up and the behaviour pattern of the individual. 

( x ) Manas is responsible for the sponsoring of all actions-cons- 
cious, sub-conscious, and the unconscious. 

The data extracted above are important, gathered as they are 
from the observations made by an important deciple of Punarvasu 
Atreya. They find adequate support from experimental studies and 
clinical observations made by authoritative modern workers in neuro- 
physiology and psychology, which would confirm the thesis that, it 
is that portion of the mastishka which is known as the cerebrum, 
today, which is intimately concerned with buddhi, medhad and abhi- 
mana and the factors concerned with the metabolism of this important 
organ, to which have to be directed all enquiries regarding the concept 
of sadhaka pitta. 





379. q4-37% (derived from bud-gnana dhatu, to know ) 
380. Ferd snaasta Faq + wl aaa Qarearsaaraaens TTA sa: BUT | Paq—HiA 
(Shabdastoma Mahdanidhi j 


t, e, Chitta is that which is responsible for research or critical study. 
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Modern theories of intelligence, memory and intellect: It has 
to be stated, even at the outset, that the present state of know- 
ledge of the nervous system is inadequate to permit a physiologi- 
cal analysis of intelligence. It is, however, known that, the more 
intelligent an animal, the larger and more highly developed is its 
cerebral cortex. “Intelligence depends upon the ability to observe, to 
comprehend, to retain and to recall.”**' Intelligence, according to 
Nisbet, has two aspects viz., Intelligence A and Intelligence B. 
‘“ Intelligence A is the capacity for developing methods of thinking and 
perception — an innate potentiality for forming, retaining and recombin- 
ing schemata, which is presumably dependent on the genes ( Vernon ): 
or the capacity for development, a fully innate property that amounts to 
the possession of a good brain and a good neural metabolism ( Hebb ), 
Intelligence B is the extent to which development has, in fact, 
occurred.” It is obvious that a good brain and good neural meta- 
bolism are basic to intelligence. Observations are made through the 
senses, thus, the basic sensory mechanism must be intact. Good 
comprehension involves the association areas of the cerebrum which 
surround each sensory centre. 


Intelligence depends upon the knowledge of the external world, 
received through various channels. It has been shown that visual, 
auditory, somesthetic perceptions etc., are received and stored up as 
memories in the occipital, temporal and parietal lobes. Tracts of 
association areas, in turn, link together, several of these primary 
areas ; sensations of different types are, thereby, brought together in 
close relationship and are built up into more complex memories. Thus, 
with the passage of time, the fabric of experience is woven in greater 
and greater complexity and intricacy. 


As between the frontal and parietal lobes, the progressive increa- 
se of the former in higher animals, especially, in the case of the homo- 
sapiens, has been sown to be not as great as that of the latter. The 
lower posterior part of the parietal lobe, is stated to be more closely 
associated with the functions of the brain, now under reference. De- 
fects of memory are seen to, commonly, follow in the wake of injury 
to this part of the parietal area. 


381. Langley and Cheraskin, ‘“‘ The Physiology of Man’”’ p, 173 ( 1954 Edn. ) 
382. J. D. Nisbet: ‘‘ Developments in intelligence Testing ”, Science News, 42 
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For a long time, the frontal lobes were recognised as having an 
important role in intellectual processes. The first direct evidence of 
this presented itself in Harlow’s famous crow—bar case, reported in 
1868. A man, by name Phineas Gage had a crow bar blown through 
his head due to an explosion. It entered the left eye and emerged 
from the centre of the head. Not only was Gage not killed, but after 
getting over the initial shock of it, he was able to walk over to the 
doctor’s consulting room. He survived, the injury left in the frontal 
lobe, which was caused by the entry of the crow bar into that portion 
of his brain, for over 12 years. However, he was completely changed, 
as a result of the accident, from a very competent and pious foreman in 
charge of a group of labourers and the head of a household, to an 
irresponsible man, incapable of intelligent planned activity. 


In recent years, the widespread practice of lobotomy (the 
sectioning of both the frontal lobes ), for certain mental conditions, 
has provided an unique opportunity for the study of ‘the functions of 
the frontal lobes in man. These studies have drawn attention to the 
possibility that the prefrontal area may be the region where, a 
relatively high associative and synthetic abilities appear to be located. 
The sub-—cortical connections of this region and the effects upon 
behaviour resulting from its injury, strongly support the view that it 
is concerned with emotional feeling. Deprived of its capacity to 
synthesise, by its bilateral removal, the cerebrum is seen to loose its 
capacity for more elaborate association of those experiences required 
for the formulation of abstract ideas and more accurate judgment and 
for the guidance of conduct, in conformity with social customs. 


Reports on a large number of lobotomised patients have been 
published during recent years. A careful study of them discloses that 
there is, in these cases, some loss of memory, the lowering of: general 
intelligence and a pronounced change of personality which manifests 
in the form of shallow emotional life, lack of tact and inability to direct 
activity towards future goals. Inthe present state of knowledge, in 
this regard, authorities entitled to an opinion consider that it is best to 
regard the frontal lobes as those parts of the brain which orient the 
individual with all his percepts and concepts, formed from the experi- 
ence of previous life-experience, towards action that is projected to 
the future. The view has also been advanced that ‘mental capacity is 
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a function of the cerebral cortex, as a whole, rather than anyone of its 
particular region. 


The discussion above will focus attention to the fact that masti, 
shka, as a whole is the seat of the manas and its faculties such as 
buddhi and medha.*** Whether manas has an identity of its own- 
apart from brain, is a matter of considerable controversy, which need 
not be gone into here. As stated elsewhere, the processes of manas 
depend upon the processes of mastishka for their manifestation. As 
Charaka has stated, the presence of v@ta is to be inferred from such 
mental phenomena as harsha ( enthunsiasm, elation of the spirits ) and 
concentration and that, it is not only the impeller of the senses but is 
also the controller and conductor of manas niyanta and praneta.™ 
These functions are those of the brain, whose metabolism, in the pre. 
sent view, is regulated by sddhaka pitta. In other words, on the 
integrity of the ze@ta@ apparatus —- the mastishka-- depends buddhi 
and medha. 


Abhimana: Elsewhere in page 165, various connotations of the 
term abhimdana were furnished. To recaptulate, they are: intention 
to injure; insiduousness; high opinion of oneself or self-esteem ; self- 
conceit ; pride and haughtiness. These are stated to stem out of aham- 
kara or egocentricity which, again, relates to one’s conception of one- 
self, self-interestedness, and indifference to the concerns of others. 
This is the outcome of the assertion of the ‘J’ principle in man. 


Samkhya karika has described abhimadna as the same aS aham- 
kara afaaratSéar: i. e., the ego is self-consciousness. According to 


383. According to modern psychiatry: ‘“ In vertebrates the modifiable and in- 
tegrative aspects of behaviour are greatly increased. In them appears the 
cerebral cortex developed for the purpose of providing a mechanism 
capable of elaborating, integrating and controlling impulses and functiond 
more perfectly than had been possible with a mere elementary nervous 
systen ... The older part of the cortex, the archipallium, is concerned 
with olfactory and visceral sensations, while the more recently develop- 
ed portion, the neo-phallium, is essential for highest psychic functions.’ 

Noyes : ‘* Modern Clinical Psychiatry ” 
(Saunders Publication) p. 7. 1958 Edn. 


384. gufaedaa:, aitxrmaaane: attzaminataarar, Ageadorare aaa: u 
( Charaka: Sutra 12: 8) 
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Vachaspati Mishra, abhimana stems from ahamkara or the I-principle- 
The former term i. e; ahamkdra corresponds to Ego, in modern 
parlance and the latter to egotism. James Drever, in his Dictionery of 
Psychology (Penguin edition’). has described: Ego as “ individual’s 
experience of himself or his conception of himself “and egotism as 
talking incessantly of oneself and one’s own doings”. Whether 
described as ahamkdara or abhimana, this phenomenon obviously 
relates to the so-called ‘I’ - principle in man. 


According to recent trends in neuro-psychology, “The world which 
is external to the boundaries of the body, is perceived by means of the 
exteroceplive sensory apparatus and through those proprioceptors by 
which we recognise the external parts and implements of the body and 
organs of communication. This is the original ‘non-I’ world ...... 
At the same time, there is an internal world which is rooted in the dim- 
mer, less sharply localised and less-clearly discriminated subjective sen - 
sations of the body. This is the “J’—world of internal somatic sen- 
sations, mediated by exteroceptive and deeper proprioceptive experien- 
ces. It is not necessary here to trace the changing content of these 
worlds or their areas of overlap ; but, it is possible to demonstrate that 
every conceptual unit is rooted in both the ‘J’ and ‘non-I’ worlds.”™ 


In so far as the ‘J’ — factory is concerned, modern psychology and 
psychiatry speak of three aspects of it viz., the zd, the ego and the super - 
ego. ‘The7zdis the collective name for the primitive biological and 
aggressive ‘impulses. It is, therefore, emotional and instinct-driven part 
of one’s self. From it are stated to be derived such basic drives as 
those of food, sexual gratification, for aggressivity and the planing of 
immediate goals set by one’s loves and hates. Morality and discipline 
are not considered to be parts of this level of the organisation of the 
‘1?—principle. 


The ego or the reality testing part is that aspect or function of the 
‘I’-pbrinciple which establishes a relationship with the world in which 
one lives. It is stated to deal with the environment through conscious 


385. Lawrance S. Cubie M.D., “ The Central Representation of the 
Symbolic Processe in Psychosomatic Disorders’’ — Special article 
contributed to the Journal of American Psychosomatic Medicine. 

Vol. XV: No. 1; Jan-Feb. 1953; p.5. 
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perception, thought, feeling and action and is, therefore, the consciously 
controlling portion of the ‘I - principle’. The ego organisation being 
in charge of such important functions as memory, reality — evaluating: 
testing, synthesising of experience and of acting, is interintegrative 
mediary between the inner and outer world, may be regarded as the 
and executive agency of the “I - principle’. 


The super-ego is the third hypothetical aspect of the J - principle. 
It represents the internalised moral and social values and, prohibiting 
and censoring elements of the personality. It is a conceptualised 
adviser, admonisher and theatener, having both conscious and uncon- 
scious aspects. The asetic and moral standards of one’s social group 
become integrated and organised into an uncompromising, unconscious 
internal inhibitory law of which the super—ego is the personification. 
The manifestation of the different levels of the ‘J’—principle on 
which depends egocentricity, it is obvious, is referrable to the integrity 
of the brain (and the nervous system) and its metabolism, which 
latter, according to Ayurveda, is related to sadhakapitta. 


Shoka, bhaya, krodha and harsha, corresponding to grief, iear, 
rage and elation of spirits with which s@dhakapitta has been correlated 
are emotional states. These relate to feeling-life or affectivity 1.e., strong 
temporary variations and expressions of the self--feeling. According 
to Cannon’s theory of emotions, the peculiar quality of emotion ts stated 
to be added to simple sensations where thalamic processes are aroused. 
Cannon did not assume that the diencephalon is the ‘seat of emotions. 
but rather that, they result from the action and reaction of the cerebral, 
cortex and the diencephalon. ** 


Experimental evidence and clinical observations have shown that 
the thalamus and hypothalamus, especially the later, govern and 
mediate affective experiences by correlating the thought content and 
conative activities. 


The thalamus represents the largest number of areas of gray 
matter deep within the brain, known as the basal ganglia. This is the 


386. ‘ Life Stress and Bodily Disease’: Proceedings of the Association for 
Research in Nervous and Mental diseases. New York, Vol. XXIX 
Dec. 23-3, 19.19. 
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great sensory relay station, in that, it acts by receiving, modifying and 
relaying sensory impressions to the cortex. In this sense, the thalamus 
is often likened to a telephone switch—board where, messages are 
received and relayed. There is an important reciprocity between the 
cortex and the thalamus—a nucleus sending fibers to the cortex 
and, in turn, receiving fibres from it. Hence, the cortex and the 
thalamus work in close colloboration — some parts of the latter 
being connected with the extensive areas of the former. 


It is considered that the organisation of the cerebral cortex is 
largely affected by the mediation of the thalamus, and that, it (the 
thalamus ) is capable of crude and uncritical consciousness. Impulses 
which arrive at the lateral nucleus and wnich is known as the essential 
organ of the thalamus, have been shown to arouse crude awareness in 
which, the nature of sensations comes under the category of feelings 
i.e., affective sensations — both pleasurable and disagreeable. These 
lack discriminative qualities. 


It has been reported by Orchinik et al that thalamotomy, in human 
subjects, reduces excessive fearfulness of emotionally charged situations, 
uncertainty, apprehensiveness, depressions, in some cases,""' 


Hypothalamus means, under the thalamus. ‘This has reference 
to its position at the base of the brain. It consists of a mass 
of nucleii which project fibers to all parts of the brain and into the 
spinal cord and which, markedly influence the autonomic functions. In 
view of the fact that the two autonomic divisions viz., sympathetic 
and parasympathetic have dimetrically opposite effects, it is to be 
expected that there should be one great centre of integration of these 
two systems. The hypothalamus serves this function. 


Goltz, in his classical experiments showed that reactions which 
usually accompany displeasure and anger are more rapidly evoked in a 
decorticated animal than in one in which the cortex isin tact. This 
manifestation is known as the shame rage, which is stated to represent 


387. C. Orchink, R. Koch, H. T. Wycis, H. Fred and E. A. Spiegal: ‘“ The 
Effect of Thalamic Lesions upon the Emotional Reactivity ”. From The 
Departinents of Experimental Neurology, Neuro-surgery and Psychiatry: 
Temple University School of Medicine and Hospital, Philadelphia , publi- 
shed in Life-stress and Bodily disease by William and Walkies Co. , pp- 
172-207. 
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a combinatton of both fear ( bhaya ) and rage (krodha). The overal 
results of decortication experiments have led to the view that the acti- 
vities of the hypothalamus are normally under the influence of cerebral 
cortex and that sham-rage observed in decorticated experimental 
animals,’ is an outcome of the release of some of the sub-cortical- 
centres from a higher cerebral contro]. It is considered probable 
that fear or rage provoked without any ostensible reason or emotionai 
instability, in man, may be associated with the release mechanism from 
normal control of the cerebral cortex. 


It has been shown that the removal of the anterior cingulate gyrus 
( area 24 ) produces effects reverse of those produced due to total 
decortication. Animals subjected to this experiment were seen to 
exhibit extreme placidity and their responses to stimuli of any kind 
were expressive of pleasure. The application of even strong electrical 
shocks to the skin, pinching strongly the tail with a surgical foreeps 


etc., failed to produce any sign of anger or resentment. It has been 
shown in this experiment, that the animals which before the removal 
of the gyrus cingulii resented handling and patting, exhibited affection, 
joy etc., after the experimental removal of this area. 

In their experiments, Bard and Mount Castle showed that the 
restraining influence of higher levels of cerebrum upon the activities of 
the hypothalamus is exerted by certain parts of rhinencephalon and an 
area of the cortex, on the medial part of the hemisphere ventral to the 
cingular sulcus in front and below the rostrum of the corpus collosum. 
The removal of those parts of the rhinencephalon referred to above 
and/or of the transitional area of the cortex, transformed animals, de- 
prived of their neo-cortex, ie., animals which were abnormally placid, 
into ones which, upon the slightest provocation, exhibited all signs of 
rage.** 


388. Decortication experiments are reported to have shown that the animal 
deprived of its cortex exhibits the ‘' appearance of the expression ot pri- 
mitive emotions such as rage and fear. A decorticated dog or cat, if 
disturbed or stimulated in almost anyway, however slightly, will exhibit 
all signs of violent and exaggerated rage, biting, struggling, lashing of 
the tail, errection of hairs, high pulse-rate and bluod pressure etc....’. 
They are accompanied by intense outbursts of sympathetic activity ”. 
(Principles of Human Physiology bv Sir Charles Lovatt Evans, p. 23, 
(1952 Edn. ) 
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These experimental observations show that some parts of the 
rhinencephalon and the transitional area of the cortex exercise a re- 
straining influence upon those of the mechanism of the hypothalamus 
which governs the exhibition of displeasure, resentment and rage. 
Since the removal of the neo-cortex alone results in the exhibition of 
the opposite nature, it would seem that the latter part of the brain 
tends, normally, to antagonise the restraining influence of the former 
part, leading to the suggestion that the temperament of the animal is, 
normally, dependent upon the balance struck between the activities of 
these two parts of the brain.’ 

To sum up: Ayurveda has presented, in sadhaka pilta, a concept 
which refers to some essential factor (or a factor—-complex ) and 
which governs mental functions, especially memory, intelligence, 
self- consciousness, intellect and a number of emotional situations 
such as grief, fear, anger, excitement etc. 

A careful study of the available versions and editions of the 
ancient Ayurvedic classics and other allied literature, in the light of 
more recent Contributions, to the fields of neuro-physiology, psychology 
and psychiatry show that these mental activities are directly correlated 
to the wrastishka ( brain ) , especially, the cerebral cortex, the thalamus 
and hypothalamus. 

The term hridaya, used as a synonym of the manas ( mind): 
stated to be the sthdna of stidhaka pilla with which mental 
activities and emotional states are associated, refers to the mastishka 
( brain ) and not to hridaya (heart ) in the uras ( thorax ). 

The heart, in the thorax is, no doubt, an organ of vital importance 
to life on the efficient functioning of which depends the proper 
functioning of all structures of the body and, in particular, the mastishka. 
The stoppage of heart, even for a very small duration of time — a few 
minutes —. is sufficient to stop all activities of the brain and, this may 
lead to the death of the individual. Stated in figuritive language, the 
heart has, often been referred to as the seat and index of various 
kinds of emotions. From these points of view, the brain and heart 
are interdependent. But, from strictly anatomical], physiological, 
psychological points of view, the brain — including the cortex, thala- 
mus and hypothalamus—has been shown to be the seat of sensations, 
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389. Best and Taylor: “Physiological Basis of Medical Practice ’’ 
pp. 1014-1015 ( 1950 Edn. ) 
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mental activities and emotions and, not the heart. Experimental and 
clinical observations have Jent support to this view. 


In the present state of our knowledge, it is very difficult to iden- 
tify any substance or substances, either produced by or associated 
with the brain or the heart, which answers to the functions ascribed to 
sadhaka pitta in Ayurveda. 


However, a fruitful line of approach to an indentification of this 
pitta would appear to be a careful study of the factors which are or may 
be concerned intimately with the metabolism of the nervous tissue, 
in general, and factors concerned in the synthesis of the neuro-- 
humoural substances, such as the acetyl choline, in particular, on which 
dep2nd the movement of nerve impulses. It may be necessary, in 
this connection, to study the enzyme system of the nervous tissue, 
starting with the enzyme, choline acetylase. 


The possibility, however, that the phenomena of sddhaka pitta, 
as described in Ayurvedic texts, may represent a total concept, should 
be borne in mind. It may comprehend, in addition to the enzyme 
system of the nervous tissue, hormonal agencies also, which regu- 
late emotional situations and the consequential somatic stresses. It 
may be necessary, in this connection, to study the relationship that 
exists between the hypothalamus and the pituitary glands, or in other 
words, the brain control of the hypophysis. 


Modern researches have shown that the output of the posterior 
lobe hormones are controlled by the brain via the nerve through tract 
that runs between the hypothalamus and the posterior pituitary. The 
important nerve tract which links the secreting cells of the gland is 
the group of nerve cells of the hypothalamus-the supra-optic nucleus. 
The regulation of the secretory activities of the anterior lobe by the 
brain has, however, been shown to stand ona different footing. There 
is no obvious neural link between the brain and the anterior pituitary. 
The current view is, as shown by G. B. Wisloki and L. King 
{1936 ), that the anterior pituitary is controlled by a system of blood 
vessels passing from the hypothalamus to the gland. J. D. Green 
and G. W. Harris demonstrated (ten years later) that a large vascular 
network lies between the purs tuberalis and the median eminence, 
surrounded by a mass of nerve fibres. From this tangle of capillary 
loops and nerve fibres, large blood vessels are formed which pass 
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down to the pituitary stalk, to supply the gland. Experiments by G. W. 
Harris and Dora Jacobson of the University of Lund (1951) showed 
that some substance passes from the hypothalamus to the anterior 
pituitary gland which stimulates the latter. The identity of this sub- 
stance is not yet known. It is, however, considered probable that some 
substance produced by the hypothalamus exercises control over the 
secretory activities of the anterior hypophysis,’”’ especially, the A.C.T.H. 
which latter controls the somatic effects of emotional situations and 
stresses. An untoward effect caused by this hormone, in some cases> 
is known to be psychosis—an abnormal or pathological state. 


390, ‘The Pituitary Gland-Servant of the? Brain’ by Bernard;Donovan: 
Science News. No. 30, pp. 61-68. 
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chapter 12 


a reassessment of the 
concept of kriyakala 


Alochaka pitta 
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Fisica: pitta is stated to govern the 
phenomena of vision (as opposed to perception which is stated to be 
the function of vata), and it is said to be located in the eye. 


Charaka has not made any mention of it as a separate entity, 
except for incluljing its function among those of pitta in general.” 
Chakrapanidatia, commenting on the above, attributes this function to 
alochaka pitta.”” Sushruta and Vagbhata, have on the other hand, 
made a specific and direct mention of G@lochaka pitta. Says Sushruta 
“The pitta which is located in the eye is known as the Glochakagni. 
Its function 1s to catch the image of any external object presented to 
the eye.’ Vagbhata, in his Ashtanga Hridaya, has also stated that 
“Galochaka pitta is situated in the eye and its function is rupagrahana 
(catching images presented to the eye ) and vision.’ 

Bhela, on the other hand, has envisaged two aspects of dlochaka 

tia viz., Chakshurvaiseshika and buddhivaiseshika. We has quoted 
Punarvasu Atreya, as saying that Glochaka is that which is excited by 


391. efmazi (Charka: Sutra 12 : 11) 
aaa ufmesaty (Ibid. 18: 50) 
392. agiarzaa aanarrasey = ( Chakrapanidatta. ) 
393. aqewat fre aaa SHA Ga! | a TTETISMEA: | 
(Sushruta: Sutra 21: 13) 
3904. eUlélaaa: aan reese §=( Ash. Hri. Sutra 12: 13) 
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yarsha (rain) sheeta ( cold ) and @tapa ( sun ). It is of two kinds viz., 
one which is a specific factor in the eye and, the other, which is 
mainly concerned with the chakshurbuddhi. The chakshurvaiseshika 
Glochaka pitta begins its function after the correlation of the Gima and 
manas, when the object has made its contact with it, leading to the 
production, in chitta, the knowledge of the characteristics, form, colour 
etc., of such things as flowers, fruits and leaves, in all forms of life 
viz., swedaja, andaja, udbhiya and jarayuja. 


“ Buddhivaiseshika is that which is located in shvingh@taka, 
between the two eyebrows. It seizes subtle objects, retains and 
recalls them, Buddhivaiscshika Glochaka pitta is the factor which 
enables concentration, response and cogitation.’”””’ 


According to Nydya, indriya tejas is that which does not appre- 
hend smell, taste, touch and sound but manifests colour alone. In 
other words, that which is the uncommon cause of the apprehension 
of colour is (cjasa indriya. Such a sense organ is the organ of sight. 
The location of this tejas is said to be the tip or the pupil." 

395. ( rdtarerra: mayaditavae vaaaaz ). 
aqverah ama ateiaraag: }a fafa: saaaitel afytiiwaesaa aa aa- 
Aaa a a aRRTERAeEN (17) stare Fas Peanmnema ded gaitoe- 
SATS Sa GaN meta Vega aa DORE TTT 
ayregaae se (er) a (gar) wa (8) 4 (3) vai ar erraieaiaai aera 
ay (Br va (or) aural 
( afeazinTeeae yy ) 
ara lairay are 2) wardey sinreee: sean (at) area Dea, Wea aI 
Sa, atta weagEWA, Hala ATA ee Beas sea, AMT gaTuiee- 
ead (+) ag (2) eae (9a) Wai, ea serrata ae eraears Taira | 
( Bhela Samhita ) 
396 (a) eqaaarvarifgnt wpyar BV a Sad, ala 4 Bud! 
ay ufaaata a ward aa wala ae alata feared cea way: Way wI 
aeaiet | ( =aqryaIsy 2~9-% ) bec, 

fb) ETA arya aaa FIsAesay: | My: — Ew yj alea- 
aged BUHIea: BIA BaIseaVUe | ( MITA 2-9-Fe ) 

(c) SAE RET AH ATAVUS Sq GHIza: | a 
AIOT:-7a BT ST HET Azar: cee BIT RIAA Tera ERA: 
DEAT RETCT | erazatatea: a eqaaisyags aarema gia | 
BTAIMG ABA USA: eed Testa sal cea Asa wee gee 
geqel ASA aa sulgeTEHT: ! | SRABTTA AR FT TeTHT TABATA: | 
sagas Taga AsE_A | RONIsHTE: | ATT 
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From the citations above, it would be seen that the ancient medi- 
cal and non-medical authorities (logicians ) inferred the existence of 
a substance —the Glochaka pitta or tejasa indriya,—which is responsi- 
ble for vision and the splitting of the light into its different colours. 
In addition, Bhela has suggested that it enables the chakshurbuddhi 
to descriminate the colour and form of flowers, fruits and leaves, 
which occur in various forms and with different hues. He has also 
envisaged another type of this pitta which is associated with a place 
in the frontal area—the shringh@taka—between the two eyebrows 
and which, he claims, is responsible for seizing, retaining and 
recalling. from past memory, for the  descrimination of 
the thing, in the present. He has seen, in this substance, the factor 
responsible for concentration, response andcogitation. The reference 
to shringha@taka, in a place corresponding to the middle of the two 
eyebrows, is suggestive, among other things, of the prefrontal associ - 
ation area and optic-thalamus. The views of Nydadya system of 
philosophy, as regards the tcjasaindriya, its location and functions 
are significant. That this substance is responsible for the descrimina - 
tion of colours is of importance. 


Modern contributions to the physiology of vision confirm, in a 
general sense, the earlier Ayurvedic and Nyé@ya findings referred to 
above and furnish details, lacking in the former. It has been shown 
that light which impinges on the retina is absorbed and transformed 
into another form of energy. Substances which absorb light 
are, by definition, pigments. The initial phenomena of vision are 
concerned with retinal pigments which absorb light. Three chemical 
steps are stated to be concerned early, in visual stimulation. 
These are :— 


(a) a photo-—chemical reaction, in which a pigment absorbs light 
and is altered by it ; 


(d) tasers Aya eA AaiwMaAsageE: | 
ANT MIE WAST TEE aTASTIGRA: | (Fat. z, 3-9-49 ) 
TAUNTS para y Taian” ( ByiypzsyAra{z ) 
geet aantat seq EnaTaa ae tage qq: 1 sy afepdleran-yae 
anal ST away, | ga; Adi—aaz sowentes «Ase sowed 0 
qa 4 timas Aad wey Ha Raa eqereenq | qaay ay faqaa 
BUTAEA, TATA TAT wat 
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(b) asecond chemical process, independent of light, in which 
the primary photo—products of (a) above, initiates a nerve 
impulse, and 

(c) achemical process, also independent of light, in which, the 
pigment is regenerated from the products of step (b) or 
from other substances. 

Once, the nerve impulse is initiated, the process, presumably, 
resembles other sensory mechanisms. The light-sensative pigment 
has been demonstrated to be the pigment rhodopsin (or visual 
purple ). 

The retina is the photo—sensitive portion of the eye. Here, the 
energy of light quantais detected and impulses are sent via, optic nerve to 
the cerebral cortex. The human retina is made up of several layers 
of neurons ( and their axons and dendrites ) and of one layer of rods 
and conesur- cells which translate light energy into nerve impulses. The 
rod and cone layer is situated toward the outside of the eye. Light 
must pass through the neuron layers before sit reaches the rods and 
cones. Light receiving cells connect the fibre terminals of the neurons, 
the latter synapse among one another in intricate ways and nerve 
fibres from the whole inner surface of the retina, eventually, collect, 
in one region and form the optic nerve which proceed to the brain. 

Rods and cones are responsible for colour vision and for the 
perception of sharp, bright images. The rods are, particularly, 
sensitive to dim light and they serve, predominantly, in the detection 
of motion. 

The rhodopsin or visual purple is produced by the rods by 
combining a protein known as opsin and a carotinoid by name, 
yetinenc. A good vision depends upon rhodopsin. When this 
compound is illuminated, it breaks up into opsiz fraction and relinenc 
fraction. ‘This decomposition reaction elicits nerve impulses in the 
fibre-terminals connected to the rod cells. Retenene is, subsequently, 
retransformed into Vitamin A and the rhodopsin is regenerated. 

Vitamin A + Protein Opsin 
tN v 

‘ Visual purple 

x ( Rhodopsin ) 


| 
x foot Nerve impulse 


Retenene + Opsin 
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In very intense light-Gfapa-the rhodopsin may be destroyed 
faster than it is formed. As it becomes exhausted, vision becomes 
impaired, as in snow-blindness. It is well-known, today, that 
Vitamin A deficiency interferes with vision. 


It has also been shown that ‘impulse-eliciting chemical reactions 
also take place in cone cells. But the processes that take place, in 
this connection, are not yet properly understood. The question, if 
there are different cones for each colour has been raised, and 
answered with “probably not’, It has been shown that any colour, 
including white, can be produced from various combinations and 
intensities of three primary colours viz, red, green and blue. 

In addition to rhodopsin, it has been shown that the eye chamber 
itself is coated with a dark-light absorbing substance. This prevents 
internal reflections which are likely to obscure the image. This 
substance has been identified as melanin of the pigment layer, 
between the nerve tissue of the retina and the vascular choroid 
tunic. Melanin also determines the colour of the iris. 

Besides the above, the retina also contains acetyl choline, 
cholinestearase and choline aceytylase. 
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chapter 13 


a reassessment of the 
concept of kriyakala 


bhrajaka pitta 


Go €@ € ga fa ca ga €2 


Bhrajaka pitta is stated to be located in the skin and to impart 
to this structure its characteristic colour and lustre. It has also been 
stated that it governs the normal and abnormal temperature of the 
body. 

Charaka has not described this pitta as a separate entity but he 
has-included the functions attributed to it among thcse of pitta in 
general. He has stated that the production of normal and abnormal 
temperature of the body, as well as the normal and abnormal colour 
of the skin is due to pitta.” 

Chakrapanidatta, in his commentary on the above, has stated 
that the regulation or otherwise of the body-heat and _ variations in 
the colour of the body are the functions of bhrdjaka pitta which is 
located in the skin.” 

Sushruta, Bhela and Vagbhata have, on the other hand, made 
separate mention of this pitta, including the functions ascribed to it. 

Says Sushruta: “The pitta, which is located in the skin is 
spoken of as bhrajakagni, inasmuch as, it enables the digestion ( and 


OOle wudaves ararararcaguay: wEeafaeiaad ..... (Charaka: Sutra 12:11) 
398. 1.2... SMT ATA FI a aay wISTRET 2. 


( Chakrapjni on the above ) 
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utilisation ) of substances used for abhyanga, parisheka, avagaha, 
lepana etc. It irradiates the glow of one’s natural complexion.*™ 

Commenting on the above, Dalhana observes: “ By twak is 
understood the béhya twak, known as avabhasini. By abhyanga etc., 
is meant the dravyas employed for the &riya ( preparation ) 
and karma (action) etc. By chaya is meant the radiation 
(illumination ) due to mila etc., of the panchabhitas, which cause 
radiation (or illumination ) meaning, bhr@jaka is responsible for the 
digestion of substances applied to skin, as for instance, the medicated 
oils smeared over the skin and rubbed in, the application of medicated 
liquids to the skin etc., causes the radiation of lustre, 7%" 

Says Bhela, “ Bhrajaka pitta is that which is responsible for the 
manifestation of the specific characteristics of body ; it emphasises 
its importance , creates different prabhas ( hues) of the head, hands, 
feet, sides, back, abdomen, thighs, face, nails, eyes and hair. It also 
brightens them.’ 

Vagbhata observes: “Bhrajaka is located in the skin. It is 
so called because it imparts lustre to the skin and makes it radiate.’*” 


Commenting on the above, Avunadatta observes: “It is known 
as bhrajaka because, it performs dipana and pachana of (substances 
used for) abhyanga, lepa, parisheka etc.” 

It will be seen from the citations above that, 


(a) bhrajaka belongs to a larger species of substances described 
in Ayurveda as pitta; 


(b) It is located in the bahyatwak (external skin), in its layer 
known as avabhasini ( Dalhana); 


399. aq am fra aeq wadisinhta da, Asvsdwerameswrdiat Beara 
uml Bai weiae: | ( Sushruta: Sutra 21 : 10) 
400. RA ‘ aaa? araterat aaa: | spasenié | srasdiat Gergen 
Raahaat ehaaaaaasd: | saat a wears ea srarat weahieerat vege: | 
TT BAMA: Hl Nz: seta“ SewAaA BAIA BAI Il Eq WETAIA | TTHRAa BAI 
BAT aoaERAaT wv ’’ gta ( Dalhana on the above ) 
401. ax wna) an Tora ati sem AWanaara, ward aaa, PBreuirvaaeagerzz, 
Samy (er) TeaaaaRaal a aaiaacaszaiA, wisaaig WA: 
( Bhela Samhita ) 
402. rane wae armarray: | (Ash. Hri.: Sutral12:14) 
403. tay: BIMA-2ra BIS aA Gua; ease GaSe R at Waal | 
( Arunadatta on the above) 
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(c) its functions are stated to be: 


(i) the production of normal and abnormal heat of the body 
( Charaka ): 


(ii) the production of normal and abnormal colour of the skin, 
as a whole, and parts and structures of the bod v viz., hands, 
fect, sides, back, abdomen, thighs, face, nails, eyes and 
hairs (Bhela), and 


(iii) the absorption and digestion of substances used together 
with oils (for oil bath ), decoctions used for sprinkling over 
the body etc., (Dalhana & Arunadatta ). 


It may be stated, in general, that bhrajaka pitta may represent 
the factor or factors present in the body which is or are responsible 
for the colour of the skin and other structures. 


Its location: —The reference made by Sushruta to its location 
in the avabhdsini is significant and it needs a clarification. While 
Charaka has described the twak (skin ) in six layers, Sushrufa and 
Vagbhata have described the same in seven layers. According to 
Sushruta, the skin has seven layers viz., avabhiisini which is the first 
layer or fold and it serves to reflect all colours and is capable of 
bsing tinged with hues of all the five bhautic elements (of the skin ).“”' 
The thickness of this layer has been stated by him to be 18/20 of a 
vrihi ( rice grain ).“” The other layers are: lohita ; shweta; t@mra: 
vedini ; rohini and mamsadhara. 

Charaka, while enumerating the six layers of the skin, has named 
the first two only viz., udakadara (bahyatwak) and asrikdhara 


404. Says B. N, Sealin his‘ Positive Sciences of Hindus’: ‘ Colour 
phenomenon, according to the Charaka school, is intimately connected 
with the formation of molecular qualities in chemical compounds- 
organic or inorganic—due to chemical combinations, It is considered 
that both colour and taste of molecules arise out of the collacation, in 
unequal proportion and unstable equilibrium, of various forces latent 
in the paramanus themselves. ”’ 


Say Charaka: “ wadayi cnat vactauesr sqaateaz seep ana 


CUISHTANAL WATATETaA AT: | (Charaka: Sutra 26 : 40) 
405. a4 eh waita: ari saarsanfed am, ar aalq anaranraagia waaat 4 a 
WEIMTUA | AT MWA AUATATATT.... | ( Sushrata : Sharira 4: 3) 


Says Dalhana explaining the implication of ‘ vrihi’: 
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(blood-supporting ). He has not named the remaining four layers- 
but has described them in terms of diseases as may occur in each 
such layer.“ 


Vag' hata has, on the other hand, referred to the seven layers of 
the skin, but he has not named them." Arunadatta has, in his commen- 
tary, on the above, listed the names of these layers after Sushruta."” 


It would thus appear that Sushruta’s uvabhasini and Charaka’s 
udakadhara are nearly identical, in so far as their being the first 
among the several layers of the skin but not in their function vis-a-vis 
those which relate to colour, absorption of materials applied in 
different forms to the skin etc. 


According to modern physiology, the skin, in all animals, per- 
forms two functions viz., (a) it serves to protect the underlying parts 
from injury and invasion by foreign organisms; (b) it serves as a 
sense organ and is richly supplied with nerves, by means of which, the 
activities of the body, as a whole, is brought into relation with the 
changes going on in the environment; and, in warin-blooded, animals 
it plays an important part in the regulation of the body temperature, 
since the loss of heat from the body must occur almost entirely 
through its surface. 


In main, two parts of the skin have been described viz., ‘he 
epidermis and cutis —the entire organ being made up of five layers 
viz., (i) stratum corneum; (ii) stratum lucidum ; (iti) stratum 
granulosum ; (iv) rete mucosunt; and (v) cutis vere. The deeper 
layers constitute the rete mucosum, they being soft and protoplasmic, 
while, the superficial layers which form the cuticle are hard and 
horny. 


The deepest layer of rete mucosum often contains granules of 
pigment melanin, which occurs, in abundance, in coloured races. It 


406. diets wa:, Pee Aes aural: gieeowiia; , A aersar ar aya eat: 
FAM: 84 aeTHesaiy fAMAAy Teas wr aeear: 1 
( Dalhana: Sushruta, Sharira 4: 3 ) 
407. agwacaa:...t (Ash, Hri.: Sharira 3: 8) 
408. aa “aad? wear arr ara! eaaza qari eae fed Rtaau aad wesiaaw 
( Arunadatta on the above ) 
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is also produced in white races due to exposure to the sun. 
Melanin pigment js synthesised from the amino acid ¢yvosin, in the 
melanoblast cells found in the basal layer of the epidermis. Tyrosine 
is also the starting point for the formation of the pigment of the hair. 


The colour of the skin depends upon the distribution of 
melanoblasts, the melanin concentration and, perhaps, its state of 
oxidation, since with ascorbic acid or hydrosulphate #22lanin, can be 
reduced froma black to a tan form.“ In addition to the skin» 
melanie is normally found in the retina, the cilliary body, the choroid, 
the substantia nigra of the brain and the adrenal medulla. In albinos. 
the melanin forming cells have been shown to be entirely absent 
from the tissues. 


Melanin is formed by mzlanoblasts which are present, normally, 
inthe basal laver of epidermis and dermis. ‘The exact chemical 
composition of melanin is not known but, it is generally believed to 
be a polymer of ¢yrosine, formed by the action of the copper- 
containing enzyme tyrosinase. The melanin producing cells contain an 
enzyme—the dopa exidase~whicn, in the presence of di-hydroxy pheny- 
lalamine, produces a dark cytoplasmic colour reaction. It has been 
shown that dopa oxidase and tyrosinase are the same enzyme, acting 
first, to oxidise the tyrosine ‘to dopa and then, dopa into melanin. 
After the formation of melanin, the pigment granules are stated to 
migrate to the cells of the epithelium where, they are phagocytized. 
Eventually, the mclanin is said to to be lost from the body, largely, 
from the desquamation of the skin and, to a lesser extent, through 
the intestinal tract, while, none or only a very small percentage of it is 
normally excreted through the kidneys. This is not strange, since it is 
a large molecule and very slightly water soluble. 


The number and distribution of melanin producing cells of the 
body vary from individual to individual and they are genetically deter- 
mined. Frequently, there is a congenital absence of these cells in 
various regions of the body, resulting in splotchy areas of de—pigmen- 
tation, known as. vitiligo. ccasionally, there it a total absence of 
melanoblasts in the skin, resulting in the production of albanism. 


409. Principles of Bio-Chemistry by Abraham White ect al,Mc. Graw 
Hill Publication, 1954 Edition, pp. 862-863 
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It has also been: shown that “other photo-chemical reactions of 
significance which occur in the skin are the alteration of 7—dehydro- 
cholesterol with the production of vitamin—D*” and the transformations 


in porphyrins!’ which result in skin photo-sensitisation. 


To the extent the factors which confer on the skin, its characteristic 
normal colour, is or are metabolically produced by specialised cells 
in the skin by the enzyme tyrosinase (dopa oxidase), to that extent 
we have a confirmation of the claim of Ayurveda that there exists, 
in the layer of the skin, known as avabhasini, a pitta ( or agni- 
Sushruta ) known as the bhrajaka which is responsible for providing 
the skin with that pigment which confers on it its characteristic 
normal colour. The same is also true of the colour of other struc- 
tures of the body as the hair, eye, etc., which, according to Bhela. is 
due to bhrajaka pitta. 


As regards pratibha or chaya, it is seen from facts made available 
by modern physiology that it is correlated to circulatory events that 
take place in the layer of the skin described, in Ayurveda, as usri= 
gdhara, corresponding to the vascular bed of the skin. The hue and 
intensity of the skin depends upon the rate of flow of 7a.ta (in the 
asrigdhara ) which carries in it, another important coloured substance 


410. Vitamin-D would appear to be intimately connected with they metaio- 
lism of calcium and phosphorous. Its.main function is concerned with 
the intestinal absorption of calcium and phosphorous. In addition, it 
is also concerned with the conversion of organic to inorganic phospha- 
tes in bones and this is stated to have some direct effect upcn the 
calcification of growing bones. Man and other animals normally 
obtain the necessary Vitamin-D asa result of the action of the sun’s 
rays on the pro-vitamin 7-dehydrocholesterol in the skin. Only in 
temperate and cold climates is food an important source of this vitamin. 


411. Porphyrins are pigments which‘either alone or as the basis of more 
complex compounds are found throughout plant and animal life, from 
the highest to the lowest forms. A porphyrin is the pigment basis of 
chlorophyll— a green colouring matter of plants. One such is found as 
a brown pigment in the shells of many eggs and also inthe dark line 
running down the back of the earthworm. On the other hand, when 
conjugated with other substances porphyrine are the basis of the blood 

« and tissue pigments of various animals. 


Best & Taylor ; Physiological Basis of Medical Practice, 5th Id. 
p. 52 and Principles of Bio-Chemistry by Abraham White ef al. p. 200, 
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_the ranjaka carrying rakta. Radiation or otherwise of the hue and 
lustre of the skin is not obviously a direct function of bhrajaka pitta 
but an allied pitta-the ranjaka. 


The production and regulation of body—heat :-Except Chakra 
panidatta, no other authority on Ayurveda has attributed the func- 
tion of heat--production or regulation to bhrajaka pitta. ‘The former 
function i. e., heat—production, in the view of Ayurvcda, is due to 
pachakagni and dhatwagni vyaparas and the latter to the circulation 
of blood in the skin. In other words, the temperature of the skin is 
determined by the rate of blood--flow, although, the thickness of the 
layer of blood beneath the skin is also a factor. If the blood—flow is 
fast and if the capillaries ( svolamsis ) are dilated, the skin not only 
appears to be intensely red but it is also hot. 


The body heat is produced as a result of metabolic processes 
which are taking place, all the time, in the body, especially, in the 
muscles. Some of the energy produced during the metabolic processes 
are degraded into heat, and some of the heat is dissipated. The heat, 
so produced, may be lost from the body at a greater or lesser rate. 
It is lost, principally, by radiation from the relatively large body 
surface, to objects at lower than body temperature. There is also 
some loss through convection (e. g., a cold gust of wind ) and 
conduction (e. g., standing bare-footed on a cold bath-room floor ). 
If the great mass of blood is brought close to the body surface and 
the surface arterioles and capillaries are dilated, a large radiation 
surface is presented, thus enhancing the heat loss. If the blood is moved 
away from the skin-surface to the interjor, it is protected and 
heat—loss becomes minimal. Another route for heat—loss is through 
perspiration. When water evaporates, it utilises and, hence, removes 
heat. The heat-regulation of the body is the function of the auto- 
nomous nervous system—vydna vayu (?) and the hypothalamus, 
the function of which latter, in this regard, is comparable, to the ther- 
mostat of a modern heating plant. 


The skin represents a relatively large body surface, the arterioles 
and capillaries of which, together with the sweat glands respond to 
thalamic regulation of heat and aid in the conservation or the dissi- 
mination of heat. Thus, the body temperature is, under‘normal circum- 
stances, maintained as a constant, within a narrow range—the 
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average ncrmal being 98.4° F. It will thus be seen that bhrajaka pitta 
has no direct bearing on the production and regulation or otherwise 
of body heat. 


Absorption through the skin: Many have been the experiments 
conducted to study the alleged influence of baths containing medicinal 
substances in solution. Even so, a large number of experiments have: 
been conducted.to find out if absorption is possible by the skin. These 
experiments have shown that the uninjured skin is impermeable to 
watery solutions of salts or other substances, through ionophoresis, It 
has, on the other hand, been shown that it is possible to produce 
a certain amount of absorption by the application of substances 
conveyed through fatty vehicles. 

It will, therefore, be seen that modern physiology and bioche- 
mistry have, in part, confirmed the old Ayurvedic view that dravyas 
used for abhyanga, avagaha, pralepa and parisheka, especially the 
first two, In which drugs are generally applied through the medium 
of fatty vehicles—tailas (oils }—-are absorbed to be digested and 
utilised by the body. 

The question if these substances, conveyed through fatty vehicles 
are digested by cells of the skin and if enzymes are concerned in 
this process, remains for future researches to determine. If and when 
such confirmatory evidence becomes available, the concept of the skin- 
located bhrdjaka pitta may have to be so enlarged as to comprehend. 
not only fyrosiase (or dupaoxtdase ) but also several other enzy- 
mes yet to be discovered. ‘This question should, therefore, be kept 
open. 
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a reassessment of the 
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A review of the concept of pitta 
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I would be seen from the foregoing chapters 
that in pitta we have a broad-based concept which comprehends a 
large group’ of biochemical substances that take part in such vital 
functions as digestion, metabolism, heat—production, haemopoiesis, 
visual functions—especially the splitting of the light, photo and chemo- 
synthesis— and higher mental] faculties and emotional states. 


Several definitions of pitta as can be gathered from available 
editions of ancient Avurvedic classics and allied literature are signi- 
ficant and they enable us to search for and identify the substances 
present in the body which perform various functions ascribed to this 
dosha in its different aspects. Of these definitions, the following are 
important:— 


i) The derivations of the term pitta from the root tap (aq) 
meaning (a) tapa santhape (aq ax), (b) tapa dahe (aa ae) and 
(c) tapa aishwarye (aq wast ) are significant. The root fap itself 
means 70 generate heat. It also refers to the act of burning of the 
food ingested—zeia analenstagq. In addition, tapa applies equally 


412. fraaf q aifernzi( Harivamsha : 1: 40 : 32) 
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to aishwaryam ( ta4q ) or the achievement of the eight-fold benefits 
i. e., animadi.’. 

( ii ) Pitta has been described as agni or fire as it performs 
actions similar to fire,’ such as puchana (digestion ), dahana (burning, 
combustion, oxidation ), pavinamana ( conversion ), pavavritti ( trans- 
formation, mutation ), prakashana (illumination, radiation), savjana or 
varnakaram (colouration ), prabhdkaram (lustre ) and tapana (heat- 
production )‘*. Chakrapanidatta has made it clear that the use of the 
term fqaraita: by charaka does ‘not mean that the pitta of the body 
is flaming fire but that, it only refers to the phenomenon of heat 
associated with fire. In other words, heat is associated with the 
functions of pitta. 

(iii) The main functions of pitla, as described by Medint and 
Amarakosha, are paka and parinama, corresponding to digestion and 
transformation.*"* 

These terms are technical and they stand for various kinds of 
chemical reactions and changes to which food substances are subjected, 
The Nydya and Vaiseshika systems of natural philosophies 
have employed these terms, in terms of pilu and pithara pakas. 
The term pilu means param@énu (atom) and pithara stands for 
molecules, consisting of two, three or more paramGniis (atoms). It 
will be seen from the description of the two kinds of padkds furnished 
by these two ancient’schools of scientific thought, that they refer to 
physical and chemical changes respectively. ‘The latter, in special, 
involve pardvrilti and parinumanam which are mediated by agni 


413. (a) fwaa-7l ara ( arn. gd. at.) aU -esqiorgeurzala ata faa | 
(b) ay Z8-( fe So Bo ) arqaia za fd-aperensiayla Ma 
(c) aq waft (Re are ao) amy seayamsedqay ana anvars 
arqyid sid fart ( Bhattoji on Siddhanta Kaumudi ) 
414, siren 0 ceqsaneestraaanrastasaait: Gea | 
(Sushruta: Sutra 21 : 9} 
HisMeay Aaa Dad ( Dalhana) 
c cS ~~ c ~ o~ . — 
aaa aarier feared: ( Chakrapani ) 
415. sigia atit fereaha: | ( Chakrapani on Sutra 12 ) 
‘fwarada ? gid Tata UT SIRS aa Wee are: gard zopTa | 
( Chakrapani ) 
A416. qe: oitorat, wre: quad: ( Medini ) 
qarure ( Amarakosha } 
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or fire.""’ Similar is stated:to be the case with pitta which mediates 
changes in and brings about transformations of food substances, in 
the course of life-processes. 


In other words, pitta is generally concerned, in bringing 
about the split of Gha@radravyas, ingested in four-fold manner, in the 
amashaya (the stomach and small intestine) without involving any 
disturbance in the atomic composition of the ultimate molecules of 
‘them i. e., a change in their avastha or form and not in their atomic 
composition. The pachakapitia, in its special and general aspects, 
as concerned with this process. The special aspect may refer to the 
castro--intestinal hormones responsible for the excitation of achcha- 
bitta ( which includes a wide variety of digestive secretions viz., bile, 
pancrealic juice, and intestinal secretions, which latter are to be 
included under the general aspeci of pachaka pitta); under the special 
aspect can also be included the contribution, pd@chakapitia is 
stated to make, to other pitéas elsewhere in the body ( including 
dhadtwagni), which, it is stated to augment and strengthen. This has 
particular reference to dha@tupakas ( tissue-metabolism ) which involve 
pachana, dahana, parinamana and pardavritti. All these processes 
imply both pithara and pilu pakas, in the presence of different types 
of pittas ( aznis ).“° 


Pittas responsible for sranjana, praka@shana varnakara, 
mcluding prabhakara, i. ¢., ranjaka, Glochaka and bhrajaka may 


A417. Refer to Fundamental Principles of Ayurveda—Part I 
** Outlines of Nyaya and Vaisheshika Systems of 
Natural Philosophy, ” by the Author, pp. 41-44. 
AAG VRAIN Cate WT VATE: a 
AaaerArd at gases | ( Siddhanta Muktavali 106) 
Qa: TAM ee RATT: VET aI VeraranaEagers:, 
PIA Wagaya carecqaea ea Vewraisea: | 
( Vaisheshika Darshana.Ch. 71-6) 
Wet wieger FSA ( sAt: ) 
Refar also to Charaka: Sdtra 23: 11 and Sushruta: Sutra 41: 4 and 
Dalhana on the above. 

418. Refer to ‘‘A schematic representation of the transformation of food 
substances or ahara dravyas in the course of digestive and metabolic 
processes,” in The Fundamental Principles of Ayurveda, Part III by 
the Author, pp. 164-65 
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have to be grouped, together, under one category, as their functions 
are essentially the formation of different kinds of pigments viz., the 
pigment, in the retina responsible for vision and colour perception ; the 
pigment that confers on rvakta its characteristic colour and specific 
functions, and pigments of the skin, eye and hair etc., which impart 
to these structures their characteristic colour. The pit/a responsible 
for some of the important higher mental faculties and emotional 
states, the activities of which enable an individual to achieve certain 
important objectives of life is, apparently, associated with the sthdnas 
or seats of pr@navayu in the uttamanga (head ) and hridaya (assuming 
that these two structures are synonymous ). It enables pranavayu 
to efficiently perform its vital functions. 


Fitta and Enzymes 


The study of pitta is, in part, the study of enzymes, though some 
of the internal secretions of the body may also have to be considered, 
in this connection. That the enzyme system, as a whole, and some 
of the hormones, in part, answer to the requirements of pitta can 
be deduced from a careful study of the functions ascribed to both. 
The obvious methodology as may have to be followed in such a 
study would appear to be, to take into account, the karmas (functions) 
and gunas (qualities, properties) ascribed to putla, in its different 
aspects and, then, seek to find in the body, substances to which 
these functions and qualities may refer ; for, karma and guna ultima- 
tely pertain to dravya or substance. 


Guna — Karma 
Ul NL 
Dravya 


A search for substances, included in the concept of pztta, has 
been made less arduous, today, due to the rapid strides made in the 
fields of physiology and bio-chemistry, especially in enzymology. It 
will be seen that such a study shows that karmas ( functions) 
ascribed to enzymes are exactly those which Ayurveda has attributed 
to pitia. 


According to modern bio-chemistry, “The outstanding charac- 
teristic of nearly all bio-chemical reactions is that they occur with 
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great rapidity through the mediation of natural catalysts called 
enzymes. Enzymes may be described as complex catalysts of 
biological origin which have a high degree of specificity and a 
tremendous efficiency which permit 7m vivo reactions :to occur very 
rapidly through well defined pathways. Enzymes are universally 
present in living organisms and those metabolic reactions which 
are common to all cells, are catalysed by enzymes with similar 
properties. /"™ 


In chemistry, the acceleration of chemical reactions,*” which 
normally proceed slowly, is a well known phenomenon. 
Substances which bring about the acceleration of several reactions are 
described as catalysts’. The use of platinum to catalyse the union of 
elements of water is a familiar example from inorganic chemistry. 


Enzymes are organic catalysts, elaborated by living organisms. 
The animal body has enormous variety of enzymes, each of which 
is capable of accelerating only one type of chemical reaction.*” 
In other words, enzyme action is highly specific.*” Thus, all types of 
419. Principles of Bic-chemistry by Abraham White ef al: P. 221, 1954 

Idition, Mc Graw Hill Publication. 

420. Examples of various chemical reactions are:— combination reaction ; 
addition reaction: substitution reaction; decomposition reaction; 
dissociation reaction; displacement reaction; hydrolysis reaction; 
oxidative reaction; reduction reaction etc. These reactions may be 
classified, from Ayurvedic point of view, under two main heads viz., 


Samyoga Vibhaga 
Combination reaction Decomposition reaction 
Substitution reaction Dissociation reaction 
Addition reaction Displacement reaction 


Iiydrolysis reaction 
Oxidative reaction 
Reduction reaction 
421. A catalyst is defined as a substance which accelerates a chemical 
reaction in which it itself is not consumed in the overall process. 
422, (a) The enzyme in tissues which breaks down hydrogen peroxide has 
no effect on starch ; 
(b) arginase acts only on L-arginine; it doesnot attack D-arginine and 
(c) urease is a highly specific enzyme; its only known substrate is urea. 
423. This specialisation of enzymes or their specificity, as it is called, is 
used. as a method for classifying them. 
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enzymes which break down protein molecules are known as protetna- 
ses ; al! enzymes which break down cellulose are cellulases and so on. 


The Chemical Nature of Enzymes :—In recent years, the enzymes 
of the digestive juices have been shown to exert their effects away 
from the animal body. In fact, a majority of them have been success- 
fully isolated from the animal tissues ani they were found to be still 
active. It has baen possible to purify and crystalise many of them.*? 
The purfication has enabled the chemists to show that enzymes are 
protein compounds of high molecular weight.**” It has been possible, 
in a number of cases, to separate from the protein molecule, 
a complex characteristic non-protein fragment—non amino acid in 
nature—which is spoken of as the prosthetic group. For example, 
there are a number of enzymes which are copper-proteins ; ascorbic 
acid oxidase is one of these. In addition, there are also many 
enzymes which require the addition of metal-ions, in order to 
activate the enzyme. These ions which are usually known as the 
activators, also function in combination with protein. Arginase, 
certain phosphatases and some pepsidases are instances of enzymes. 
which require the presence of certain metal ions. 


Since it is now recognised that enzymes are proteins, it is 
but logical to enquire as to the relationship of tissue-proteins to 
enzymes. Some _ investigators have suggested that most of the 
proteins of actively functioning tissues like the liver, kidney and 
spleen, with the exception of soma structural elem2nts such as elastin 
and collagen, are really enzymes. Itis obvious that, regardless of 
the exact quantity of body proteins which may exhibit enzymatic 
functions, there must b2 a tr2m2ndous number of different protein- 
enzymes in the tissues, in order to account for the myriad of known 
metabolic reactions. 


424- J. B. Summer ( 1926 ) isolated the enzyme urease as a crystalline protein. 
A few years later Northrop and Kunitz reported the isolation of crystal. 
line pepsin, trypsin and chymotrypsin. Since then several hurdred 
enzymes have been obtained in highly purified form and about 50 of 
these in crystalline state. 

425. The molecular weight of water is 18 and that of common salt 60, but 
the molecular weight of enzyme pepsin of the gastric juice is 35,000 , 
while urease has a molecular weight of 480,000. 
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However, the study of enzymes obtained in pure state has shown 
that they are highly variable in performance. For example, one of 
the very sluggish enzymes, so far recognised, which oxidises certain 
amino acids occurs in the liver.“* The most efficient, yet found, is 
the one which decomposes hydrogen-per-oxide. At freezing point: 
one molecule of this enzyme has been shown to decompose 44,000 
molecules of per-oxide in one second. ‘These two examples will 
suffice to illustrate the extremes and they do not reflect the average 
performance, which latter, would appear to be about 300 molecules, 
per molecule enzyme, per second. 


The mode of enzyme action:—<Avaliable evidence shows that 
enzymes enter into loose and temporary chemical union with 
reactants, That colliston of combined molecules occur is no longer 
a matter of probability but a certainty. It has been shown that the 
general reaction A+ B= C+D is facilitated enzymatically as 
follows: A +B + Enz (A EnzB) @(CEnzD) 2 Enz +C+D. 
It has to be noted here that the enzyme molecule reappears unchanged 
at the end of the reaction, free again, to combine with a new set of 
starting reactants. A very small quantity of the enzyme can, then, 
catalyse large quantities of material. It has also to be noted that the 
same enzyme facilitates the reverse reaction; a given enzyme neither 
influences the direction nor the total amount of reaction. These are 
determined by mass action and energetics.‘ 


In a few cases, a direct demonstration of this combination is 
possible in which, the substrate has been shown to take oxygen from 
the prosthetic group, so that the latter is reduced and the substrate 


426. One molecule of this enzyme has been shown to oxidise some 35 
molecules of amino acids in one second at the temperature of the blood. 


427. The inditference of enzymes to reaction can be illustrated thus: all cells 
of our body which have been shown to contain cathepsins i, e., enzymes 
which mediate the synthesis of cellular proteins. After death, when 
reaction energy and amino acid raw-—materials are no longer supplied, 
the same enzymes decompose the proteins which they originally aided 
to build. Post-mortem disintegration is partly due tothis and partly to 
bacterial decay. 
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is oxidised.** In the presence of oxygen, as soon as the substrate 
reduces the prosthetic group, the latter is reoxidised by the molecular 
oxygen. The process of oxidation—reduction will go on until all the 
substrate is oxidised and left to reduce the prosthetic group. 


It will thus be seen that very little enzyme is capable of oxidising 
an unlimited quantity of the substrate and also that, the more enzyme 
present, the faster the substrate will be oxidised. These facts have 
often been confirmed by experiments. In other words, enzymes 
increase the speed of reactions. Since metabolic: processes do not 
take place at appreciable rates unless enzymatically catalysed, 
catalysis constitutes a significant limiting factor in metabolism. 


Enzyme--substrate combinations have been compared to a 
lock and key process. The particular kind of surface configuration 
of the enzyme molecule must fit into the surface configuration of all 
or part of the reacting molecule. Such surface geometry is 
considered to be at the root of enzyme specificity. In most cases, 
a given enzyme is capable of catalysing only a single specific metabo- 
lic reaction—pattern, In some other cases, more than one type of 
process may be speeded up by an enzyme. However, in all such 
cases, the reactions involve substances similar in structure in certain 
respects. For example, a given enzyme speeding: up the making or 
the breaking up of the linkage between fatty acids and glycerol 
can be effective in reactions of fatty acids of considerably different 
carbon chain Jength. Such an enzymeis stated to be group-specific 
of fats. Likewise, there exist group-specific enzymes for polysaccha- 
rides (chains of glucose units ), and for proteins ( chains of amino- 
acid units ). 


428. There is a big group of enzymes known as oxidases. ‘They have 
been shown to bring about the oxidation of fairly simple compounds 
by oxygen. These enzymes exist in two distinct conditions viz., one, 
oxidised and the other, the reduced. In certain cases, the condition 
may be recognised by their characteristic spectra which are due: to 
their prosthetic group. If such an enzyme is in-mixed with the 
substrate which it will oxidise and, when a liberal supply of oxygen is 
made available, then, the prosthetic groups show the spectrum of the 
oxidised form. If, however, the oxygen supply is cut off, the 
reaction will stop, when all oxygen is used up. The spectrum of the 
prosthetic group, then, corresponds to its reduced condition. 
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In reactions described in foregoing, enzymes have been 
accelerating reactions, in which the substrates have been split into 
small pieces. Enzymes are capable of accelerating synthetic as well 
as degradative reactions. All chemical reactions are reversible but, 
in many cases, this reversibility is so slight as to be negligible. In 
other instances, the reversibility is very clearly marked. ‘This can be 
illustrated with the example of fat. If certain fat is mixed with a fat— 
splitting enzyme-—a lipase—the fat will be split up, until only about 
40% of if it remains. Likewise, if the breakdown products are mixed 
together with the enzyme, fat will be formed, with this difference that, 
the quantity of fat formed seldom exceeds about 40% of the possible 
total. This enzyme is capable of speeding up both the reactions. 


A very surprising outcome of this reversibility was recently disco- 
vered. It was known, for a long time, that plants are capable of 
abstracting carbon-di—oxide from the air and convert them into sugars 
and starch. Chlorophyll, the green pigment, has been found to play 
an important role in the process. Recent investigations have shown 
that, in animals, carbon di-oxide can also be utilised by the liver in the 
synthesis of sugars from simpler substances. It would, therefore, 
seem that carbon assimilation can also take place in animals. It is 
considered probable that it is simply the result of the reversibillity of 
the enzymic reactions. 


The capacity of enzymes to speed up synthetic reactions 1s of 
great importance in the synthesis of our bodily structures from the 
products of digestion. Roche, a French scientist, claimed a few 
years ago, to have isolated an organic substance which augments the 
synthetic activity of an enzyme, but not its degradative action. If 
this type of a compound is common, it may considerably assist in 
securing an understanding of the way in which cells control their 
complex processes. 


The foregoing are, perhaps, some of the more important proper- 
ties of enzymes which are relevant, in the context of the study of 
pitta-dosha. Their activities are manifold. They are concerned 
in the normal processes of digestion; in the building up of reserve 
stores of food—materials in the liver and fat—depots ; in the elaboration 
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of various special chemical compounds such as hormones—in short, 
all major chemical activities of the body. These are, in addition 
to others which are less obviously chemical viz., the action of venom 
of vipers and cobras depend upon enzymes. ‘There is sufficient 
evidence to believe that the contraction of muscle is closely dependent 
on enzyme action. While some authorities believe that the contraction 
of the muscle is closely dependent on enzymic action, there are others 
who believe that enzymes play a leading part in the conduction of 
nerve impulses. Thus, many important aspects of biology have a 
common meeting ground in the action of enzymes. 


The classification of enzymes:— Enzymes may be classified 
according to the substances they attack. Even so, they may also be 
classified according to the nature of reactions they perform. According 
to the former classification, any enzyme, whether of group-or reaction- 
specific catalysing reactions, is spoken of as carbohydratase analogous- 
ly lipase and protease. Likewise, according to the latter, they are 
classified as splitters, synthesisers, transformers and rearrangers. 


The latter, again, will be seen to comprise of enzymes which 
perform a variety of reactions under each group, as can be seen from 
the following extracted from Starling’s Physiology ( 1952 Edition ) :— 


(b) Phosphorylases 


(‘c ) Adding enzymes 


(a) Hydrolases 
I Splitting enzymes 


, (a) Oxidising and reducing 
II Transferring Enzymes enzymes. 
(b) Other transferring enzymes. 


III Isomerases f (a) Simple Isomerases 
(b) Mutases. 


The following tables extracted from the same work will be 
instructive. 
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1. Splitting Enzymes 


Group Class Example Substrate Products 
1. Hydrolases _—_ Estraeses Lipase Fat Fatty acids and 
glycerol. 
5 s Phosphatase Phospharic HsPO, and 
exters alcohol 
- Carbo- Amylase Starch Maltose 
hydrases 
> ie Maltase Maltose Glucose 
hs Pepti- ( Proteoses and 
| dases : Pepsin Proteins |! peptones 
- \(Endo—pep— 7 ‘Trypsin Proteins | Peptones and 
tidases ) | amino acids 
- Exo—pep— Carboxy- Peptides Amino acids 
tidases peptidase 
7 Dipeptidase Dipeptides Amino acids 
3 Deaminases Adenase Adenine Hypoxanthin 
+ NH; 
cs Deamidases Urease Urea Co, + NH: 
2. Phosphory Amylo- Liver Gliyogen Glucose 
lases phospho- Phospho- & phos— phosphate 
rylases rylase phate 
3. Adding Catalase H.0O. H:O + O: 
enzymes 
# Carbonic H.CO; H:O + CO. 
anhydrase 


wen ett ee ee ee one 


Il Transferring Enzymes ( Group 1 ) 














Class Example H -donator H—acceptor 
Anaerobic de- Succinic deh. Succinate Cytochrome C , 
hydrogenases 
9 9 Lactic deh. I—lactate Co I 
Aerobic de- Amino acid Amio acids O. (or M. B. ) 
hydrogenases oxidase 
Xanthine Xanthine etc. O: (or M. B. ) 
oxidase 
Flavoprotein i Cytochrome- t Reduced C OII Cytochrome C 
Aerobic oxidases ¢ reductase 
$5 x Cytochrome- Cytochrome c O. 
oxidase 
2s - Tyrosinase Phenols Oz 
Peroxidases Cytochrome Reduced Cyt. H:O- 
per-oxide 
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- Other Transferring Enzymes (Group 2) 




















Gro Grou *r 
ean eieeen Class Example donator sccepiot 
H:PO.— ‘Transphosphatses Hexo-—- “A, iT Pp, ; Glucose. 
kinase 
i Lohmann A. T. P.— Creatine 
enzyme 
-NH.: Transaminases Glutamic Glutamic a-keto— 
Tr-am acid acids 
—CH, ‘Transmethylases Unnamed Methio-— Ethanola— 
nine mine. 
IIL Isomerases 
_ Example Reaction | 
Group !. 
Simple isomarases Oxoisomarases Glucose 6—-phosphate = 
fructo—fructofurnanose 6- 
phosphate 
Group 2 
Mutases Phosphogluco— Glucose 6~-phosphate <> 
mutase Glucose-1- phosphate. - 


The protein nature of enzymes limits metabolism in significant 
ways. Like all proteins, individual enzymes wear out or breakdown 
even under normal conditions. ‘They arereplaced by resynthesis from 
raw—materials,-the other intact enzymes presumably catalyse such 
synthesis. Like all proteins, enzymes are very sensitive to changes in 
temperature, acidity, alkalinity, pressure, metallic poisons etc. Coagu- 
lated enzyme proteins are not catalytically effective. Extraneous sub- 
stances which may combine with a given enzyme, preferentially, and 
possibly also firmly, may act as metabolic poisons and compete 
with the normal reactants for their enzymes. Thus, since enzymes are 
usually ‘present in small amounts, small quantities of inhibitor 
substances may block certain reactions completely, leading to fatal 
results. Cyanide intnbits certain enzymes concerned in the production 
of energy. On the other hand, the beneficial effects of many drugs lie in 
the znhibition of enzymes which catalyse disease-producing reactions. 
It will be seen, from the foregoing brief survey, that like pitta des- 
cribed in Ayurveda, the enzymes perform analogous functions viz. 
> 
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splitting or sanghatabheda ;*~° transforming or parinamana ; mutation 
or pardvritti ; oxidation or dahana etc. Like pitta, enzymes are also 
present, universally, in and are built up by the body from appropriate 
substances derived from Gh@radravyas ( nutrition ). Thus, in pitta we 
have substances exactly similar to enzymes. 


Tejas aspect of pitta vis a vis the prosthetic group 


it was noted, elsewhere, that the fejomahabhuta among the bhuta 
pentad, dominates the composition of pitta, because of which, it ( the 
pitta ) is stated to perform pakadikarmas or various kinds of chemical 
reactions. It would seem, by implication, that a substance-fejasic in 
nature-enters into the composition of the pitta-complex and confers 
upon it. its specific functional characteristics which, in turn, enables it 
to behave very much like a@gui or fire. The other components of 
the pitfa-complex which confer upon it such qualities as sxehatwa 
(viscosity ), savatwa (fluidity ), dravatwa (liquidity ), visragandha 
(characteristic fleshy smell and laghutwa (lightness ) have, it is 
obvious, to be accounted for from the relatively lesser quantities of 
substances belonging to the @pa, prithvi and vayu cum nabhasa 
mahabhitta classes, respectively. No doubt, the pitta-complex is a 
liquid (fluid) and has a mass value (which is relatively less than 
kapha and more than the vé@yu doshas ) and, therefore, contains solids. 
Regardless of these latter, we are concerned here more with the tejas 
component of it than others, which is perhaps the one constituent, 
effective in action. It would seem that if enzymes described in 
modern physiology and bio—chemistry are analogues of substances 
included under the heading pittavarga of Ayurveda, then the metals 
contained in the prosthetic group and activators, to which a reference 
was made earlier, may prove to be the analogues of the ¢ejas 
components of the enzyme molecule. 


It was mentioned earlier that it has been possible to separate from 
many enzymes characteristic chemical groupings, spoken of as pros- 
thetic groups. These groups frequently contain one or few metallic 
atoms, such as those of iron, copper, zinc, and manganese. While the 


eel 


429, siretoniitrar G4 a Gaqrane yare yaaa: ve es Ret Vala gic | 
( Chakrapani: Charaka: Chi. 15:10) 
( Tantrantara Vachana ) 


. . ; ‘ ; . . 205 ‘ ; * 


introduction to kayachikitsa . : : ‘ , 


importance of iron in the diet has, for long, been recognised, the 
importance of very small quantities of other metallic elements has 
been understood only very recently. ‘Phere is normally no deficiency 
of these elements but, under exceptional conditions deficiency dis- 
eases may arise. It was seen. in experimental studies, that a diet 
deficient in manganese retarded the rate of growth in experimental 
animals and irregularities in the functioning of the reproductive organs. 
This element has been shown to occur in the prosthetic group 
of enzymes concerned with the production of the excretory product, 
urea. In the absence of this metal, in the food, experimental 
animals were not able to synthesise this enzyme. Even so, experime- 
nts have shown that animals fed on zinc- deficient diet suffered from 
retarded growth. This metal occurs in an enzyme which enables the 
rapid liberation of carbon-di-oxide from the blood Guring its passage 
through the lungs. Zinc also occurs in insulin. It has been suggest- 
ed that the poor growth rates observed in experimental animals fed on 
zinc—deficient food may be due to the impairment of sugar metabo- 
lism. These are but few examples to illustrate the importance of 
prosthetic groups." 

Even so, in the prostheic group of some cnzymes, there are also 
characteristic configurations of atoms which most mammals appear to 
be unable to put together for themselves. It has, therefore, become 
necessary for them to obtain them from foods. These are members 
of the class of nutritional essentials which are known as vitamins. 
For example, the two vitamins, riboflavine and niacin are constituents 
of the prosthetic group of enzymes concerned with energy 
liberating oxidations that take place in tissues. Another 
example is thiamin, the vitamin which prevents beriberi. This 
vitamin is a part of the prosthetic group of an enzyme responsible for 
oxidations in various tissues, including the brain. It may, therefore, 
be said that some of the vitamins are chemical substances required 


430. A few examples of prosthetic group are : 

(a) Xanthine oxidase, found in liver and milk. It contains molybede. 
num. It oxidises hypo-xanthine into xanthine and, the latter, to 
uric acid. 

(b) Tyrosinase, which contains copper, catalyses the formation of 
pigment melanin, and 

(c) iron-porphyrin enzyme which is closely related to the oxygen- 
carrying chramo-protein—the haemoglobin. 
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by the mammalian body to build up the prosthetic group of some 
enzymes, which, the mammal is incapable of synthesising.*”! 

The foregoing, when studied in the light of the Nyaya point of 
view, will show that metallic atoms and ions which enter into the 
composition of the prosthetic group of enzymes generally represent 
akarajatcjas, i. e., the tejas present in metals and minerals dug from 
mines (Yarkasangraha). It may, therefore, be said that the presence 
of Gkarajatcjas in pitta confers upon it, its characterstic and specific 
properties. 

Bhutagnis and Dhatwagnis 

A review of piita may remain incomplete without a reference to 
bhutagnis and dhatwagnis. All the three main Ayurvedic classics 
have described them. ; 

Bhutagni: Charaka has referred bhuladgni in the context of 
his description of the process of normal digestive events. In his 
view, the digestion of food by ja@thavagni leads to the  break- 
down —sanghatabhcda-of the former into five distinct physico-chemical 
groups viz., parthiva, Gpya, Geneya, vayavya and nadbhasa. (It must 
be noted here that this classification is based upon the physico-chemical 
properties ascribed, by Ayurveda, to each bhitta class). The agni 
moiety present in substances belonging to each group is, then, stated 
to digest the substance of that group, leading to a radical change in 
their qualities-vi/akshanaguna § Chakrapdani ). Vhus, food substances 
are rendered fit for being assimilated into and built up as parts of the 
corresponding dhizta class of substances present in the dhdatus. 
This process of assimilation is stated to be mediated, as it were, by 
the seven dhatwagnis, present in each species of dh@tus.*’” According 


431. References to enzymes discussed here are based on: 
(i) Principles of Bio-chemistry by Abraham White et al (Mc Graw 
Hill Publication, 1954 Edition ). 
(ii) Biology by Paul B. Weisz 
(Mc Graw Hill Publication. 1954 Edition ). 
(iii) Principles of Physiolgy by Lovat Evans (1952 Edition ) and 
(iv) New Biology, No.8 (Penguin Books ). 
432. Wlaraqaargeqn: qaisaror: aarrar: | 
WHER arearaaarsig wale (eu (Charaka: Chi. 15 : 13 ) 
“ sewntaa gaa Saas gare ware: waa ef Rep garg» | 
( Quoted by Chakrapani in his tika on the above ) 
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to Su-shruta. “ This animated organism is composed of five maha 
bhiitas and the food of a living organic being necessarily partakes the 
character of its corporeal components. The food which consists of 
the five mahabhiitds, is digested, in its turn, by the five bhutagnts and 
each of its principles proceeds to augment :its own analogue in the 
human organism.” *”* 


The references cited above relate to events which are stated to 
occur after the food ingested has been dealt with by jatharadgnipaka. 
The outcome of this paka is the reduction of the basic food stuffs to 
elemental substances which, from the point of view of their physico- 
chemical properties, are classed under the five bhautic ‘groups viz., 
parthiwa, Gpya, Ggneya, vadyavya and nabhasa. In the course of 
bhutagnipaka, the agni moiety present in the molecules of each group 
viz., the partihwagni in the parthiva group, @pyagni in the Gpya group 
and so forth, is stated to digest the entire molecule, leading to a 
complete change in its qualities-vilakshana gunas. In other words, 
the final products of j@thcara@ginipaka are, so to say, suitably processed 
by bhutagnipGka and are rendered fit to be acted upon by the specific 
agni present in each one of the seven dhalt%s, before they are assi- 
mulated into the latter. Stated in brief, the idea underlying the descrip- 
tion of bhuladgnipaka is suggestive cf a kind of auto-digestion, 
comparable to anaerobic reactions.*"*. 


The quaint way in which the phenomenon associated with 
bhutagnipaka has been described, in the ancient Indian medical 
classics is important and needs a careful study, in view of observatio- 
nal and experimental facts made available today. For, we learn 
from modern physiology and bio-chemistry that, the main purpose 
of digestion of food in the elementary canal (mahd@shrotas or antah- 
koshia ) is to render its different basic components viz., starches, 
fats and proteins, which are entirely foreign to the body i. e. vtj@ttya, 
fit for being converted into and utilised by the body as ‘ organism 
specific ? carbohydrates, fats and proteins i. e., sajatiya. Thus 
the vegetable starch or cellulose is first broken down to its‘ elemental 


433. “ yanqared Be eer: yarniae: | 
faqaa: Gra ey mAUANAA a ( Sushruta : Sutra 46 : 526) 
434, Including reactions which involve phosphorylation. 
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form ’—the glucose—towards the end of intestinal digestion, before 
the same is rebuilt in the body as organism-—specific animal starch 
or glycogen. In the same way, fats derived from various plants and 
animal sources viz., oils, ghee etc., are first broken down into their 
elemental forms viz., fatty acids and glycerol, before they are 
resynthesised as organism specific lipids. Likewise, animal and 
vegetable proteins derived from external sources are also broken 
down, first, into their elemental form viz., the amino acids, before 
they are rebuilt in the body, as organism specific proteins viz., albumin, 
fibrinogen, most of the globulins and non-essential amino acids. 
The above apart, some of the amino acids are also utilised for 
functional use viz., the synthesis of enzymes and some of the 
hormones. 


All these basic food components are utilised for and by the body 
to meet three-fold purposes viz., 


(i) their utilisation for energy production ; 
(ii ) for structural synthesis ; and 


(iii) storage for future use. It is not difficult to classify the 
end—products of intestinal digestion 1. e., the elemental forms of basic 
food-stuffs under five-fold bhautic groups, onthe basis of their 
physico—chemical properties, as described in the Ayurvedic classics.**” 


According to Ayurveda, the gunas ( qualities, properties ) poten- 
tially present in Gh@radravyas are activated by jatharagnipaka and 
actualised by bhiitagnipaka in the final stages of digestive process, inthe 
adho--amashaya**— pittashaya or pachyamanashaya ( Chakrapani )— 
before they (the @/:@radravyas) are utilised in dha@tupzka. In Charaka’s 
Opinion, all these events including the absorption (soshana) of the 


sarabhaga ( chyle ) takes place in the @m@shaya itself. 


The question will now arise if the bhut@gnipaka takes place in the 
Gmashaya. Factually speaking, the available descriptions of this 


435. Fundamental Principlesof Ayurveda by the Author, 
Parts II and [1l; pages 94-95 and 45-51 respectively. 


436. fyaeaaty satay sf@ saa aa: sega MT SWAMI: 
( Chakrapdani on Charaka: Sutra 20: 8) 
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paka resemble, in some respects, the events that take place in the 
yakrit (liver, ) and, jatharagnipaka in the adho-Gmashaya. ‘The 
yakrit (liver) itself is functionally and anatomically related to antah- 
koshta. The inclusion of it, as one among the koshiangas, is signi- 
ficant. Apart from the fact the yakrit is located in the koshta ( inter- 
preted as mahanimna or the great cavity, in the madhyasharira or 
the trunk ) **' which, in its turn, is also considered to be a koshta, the 
fact remains, as shown by modern researches in embryology, that it 
arises aS a diverticulam below the stomach from the region of the 
intestine which is destined to become the duodenum. The entodermal 
diverticulam grows into a thick walled vesicle from which the liver 
tubules and hepatic duct arise. The entodermal duct grows tn 
splanchnic desaderm which provides the connective tissue of the 
liver and its capsule. The posterior portion of the diverticulam 
gives rise to the gall bladder and the cystic duct... .... It eventually 
becomes located below the diaphragm, largely on the right side. The 
stomach lies to the left and is partially covered by the liver.’’*® 


It will be seen from the diagram that, not only the yakrit 
but many other koshfangas, described by Charaka and other 
authorities, are also derived from the primitive embryological 
mahashrotas, known also as the koshta. In this sense, yakrit which 
is an extension of the portion of the mahdshrotas that lies between 
the #rdhwa and adho—amashayas, and which has assumed highly 


437. Charaka has ennumerated 15 koshtangas viz., nabhi, hridaya, kloma, 
yakrit, pliha, vrikkas, basti, purishadhara, Amdashaya. pak washaya, 
uttaraguda, adharaguda, kshudrantra, sthulantra and vapavahana. 
Says he :-— qaqa @igigi®, aaa aria, 24 4, Tee, Her 4, gad) 9, afRaa 
GUVIRA, STATI IAW, SIM Waa 4, aT Veet a, aT 
agq afai ( Charaka : Sharira 7:10 ) 

Kashyapa has listed nabhi, pliha, yakrit, kloma, hridaya, vrikkas, gudam , 
vasti, kshudrantram, sthulantram, amashaya, pakwashaya and vapa as 
koshtangas. Says Kasyapa:— 

wit: De: yeq ay eeresy area 

RITA FT VLSAAATTTAT FT tl 

SISSY Ziq A: «0.0.2.0... iu 

( Kashyapa Samhita, page 76 ) 
438. Human Organism by Russel Myles de Coursey; pp. 484-5, 1954 
Edition: Mc Graw Hill Publication. 
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specialised functions, may have, in part, to be treated as a functionally 
important extension of the Gmdshaya—a koshtanga. It is a vital 
component of the pitta-or agnisthana. 

The view advanced in the foregoing that, reactions comparable 
to bhitagnip@ka take place in the yakrit (liver) and not in the 
amashaya, derives additional support from some of the important 
post-digestive functions and metabolic events which have been shown, 
by modern advances in physiology and biochemistry, to take place in 
the liver. The yakrit or “liver is immediately concerned with 
carbohydrate, lipid and protein metabolism. Insofar as the carbo- 
hydrate metabolism is concerned, It converts .glucose to glycogen ; 
segments of carbon skeleton of a portion of the total amino acids 
metabolised in the body are converted into substances which, in turn, 
inay be employed for glucose and glycogen synthesis — gluco-neo- 
genesis. TY atty acids are resynthesised de novo in this organ, and 
released to circulation for being deposited in the adipose tissues. 
Here also, fatty acids of the diet are transformed, into a mixture 
more closely resembling that of the species. ”*“’ These functions of 
the liver are important, in the context of bhitt@gnipaka. The other 
functions which it performs are metabolic and they form part of 
adhatwagnipaka. They are: “ From lipids also, the liver resynthesises 
cholesterol and esters. In the course of its steroid metabolism, the 
liver elaborates cholic acid and couples it with glycine and taurine to 
make the bile acids. In addition, the steroids elaborated by various . 
endocrine glands undergo metabolic transformations. As regards. 
protein metabolism, the liver fabricates the non-essential amino acids, 
by employing nitrogen, either from other amino acids or from am- 
monia. Numerous other nitrogenous materials are synthesised in the 
liver, including ethanalomine, creatine, choline, purines and pyrimidines. 
Moreover, it is in the liver that the final steps of nitrogen metabolism 
occur, with the formation of urea and uric acid in man. In addition, 
to its activities in the metabolism of individual amino acids, liver also 
fabricates a number of plasma proteins including albumin, fibrinogen, 
prothrombin and a major portion of globulins. The cells of this 
organ contain a significant amount of readily metabolisable protein, 


439. Principles of Bio-chemistry by Abraham White e? al, pp. 858-59; Mc- 
Graw Hill Publication, 1954 edition. 
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in the sense that, upon fasting or an ingestion of protein-free diet, 
proteins from the liver are rapidly utilised during the period of 
negative nitrogen balance. 


The liver is the site of most of those reactions whichinvolve altera- 
tion of foreign compounds which can be mobilised. These reactions 
include the acetylation of aliphatic and aromatic amines, methylation, 
mercapturic acid and hippuric acid synthesis, oxidation and glucoronide 
and etherial sulphate formation. Substances other than glycogen are 
stored in the liver. These include iron as ferritin and lipid—soluble 
vitamin. 


Finally, there is the secretory role of the liver concerned with the 
formation of bile. In this role, the liver prepares the bile salts, 
separates bilirubin from proteins with which itis associated in the 
plasma, resynthesises cholesterol and pours these, with other bile-com- 
ponents, into the biliary capillaries and, thence, via the connecting 
ducts to the gall-bladder. This has also proved to be the route for 
the excretion of serum phosphatase. ’*°*? 


Leaving aside the various metabolic functions performed by the 
liver, its functions, as regards the conversion of glucose derived from 
vegetable starch to glycogen (animal starch ), the resynthesis of fatty 
acids and glycerol, derived from food sources, as fats more closely 
resembling those of the species and, the fabrication of organism 
specific proteins from foreign proteins derived from the food ingested 
are essentially ef the type of bhut@gnipaka. Chakrapdani’s characteri- 
sation of the outcome of this paka as vilakshana gunas applies 
exactly to these events. For, vilakshana gunas can apply only toa 
complete change-over of the qualities of @havadravyas ingested which 
do not take place in the adho-G@mashaya. Such a change, involving 
the resynthesis of the products of jalharagnipaka has been demons- 
trated, today, to take place in the yakrit. Jatharagnipdka results only 
in the breakdown of complex substances into their elemental forms 
which, still continue to be vijatiya in nature. Bhutagnipdadka is re- 
quired to process and convert them suitably as pre-homologues of 
substances which compose the seven dh@t#s. Otherwise, the assimi- 
lation of the former into the latter may not be possible. 


natemenemintatenemdantieen ieee eneteane ee 
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DHATWAGNI 


The term dh@twagni is itself self-explanatory. It refers to the 
agnis ( pittas) concerned with the pak@s of Ghéradravyas previously 
dealt with by the five species of dhatwagnis. Dhatwagnis are seven 
in number, corresponding to the seven dh@fus. They are, Trasagnt, 
raktagni, mamsdgni, medoagni, majjagni and shukragni. Dhdtwag- 
mis mediate or catalyse further metabolic transformations of the 
nutrient substances before they are made available to the seven 
. Species of dhatis, through their respective or specific srothamsi for 
being assimilated by them, as could be seen from Charaka’s observa- 
tion that; “The nutrients that support (or sustain) the body are 
subjected to paka again, being acted upon by the seven dhatwagnis, 
leading to the formation of two products viz., the kilta and 
prasdda.’*” Elsewhere, he has stated that, “the nutrient 
substances which nourish the dh@tus undergo paka by the ashma 
Gagni) of the dhk@tits and, then, they are made available to the 
dhatés through their respective srofamsis.”“*! He has observed, in 
yet another context, that, “ wholesome foodstuffs ingested in fourfold 
manner, having been digested by antar@gni, is followed by further 
paka by buéagnis,~which latter have been duly ignited (activated ) 
by the former agni ( jatharagni),-are again subjected further pakas by 
dhatwagnis. Subject to the condition that the adhatishma, dhatwag- 
mis, dhatusrotamsis and maruta are not impaired, dhatupaka is 
proceeded with as inexorably as kala (time, which always flows 
forward ). The dhatwaharas, thus prepared, confer upon the orga- 
nism, strength, complexion, happiness, longevity and furnish energy 
to the dhatis. The nutrients obtained from food sources are the food 
for the sharira dhatis, as they contribute to the maintenance of 
the normalcy of the dhatiis. 


440, anhtzeaarn aratt Rivd ga: | 
TUM: WH A waa o (Charaka: Chi. 15 : 15) 

441. yaredaao qe arte ata aaa: | 
aaa a Tat Ga ge: goa waa: = (Ibid. & : 39) 

442, Aitanzd ta Ag area we raierara Dag aTaaa zy 83 ADT ATARI BB- 
aqraeaaaiguenquaqigaarrada: tas adwuarasahyaage. aoe Tae 
SErIag a aaa aesiere: se aATaaqey w ( Charaka: Suua 28 : 
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There are, indeed, many similar references to dhatwagnipaka in 
the samhiia granthas. The few cited above will suffice to enable a 
proper appraisal of this phenomenon. It would appear from a care- 
ful study of these citations that, according to the Ayurvedic view, the 
elements of nutrient substances, as processed by bhitt@gnis, are taken 
up for further metabolic reactions by dhatwagnis. As stated earlier. 
Ayurveda has envisaged seven specific types of agnis, corresponding 
to the:seven species of dha@lis viz., vasa (plasma, tissue-fluid 
and lymph ), rakta ( the elements of the blood which are red in colour . 
and which float in and circulate with the rasa dhatu), mamsa 
( muscle-tissue ), medas (adipose-tissue ), asthi (bone, including 
the cartilage-tissue ), majj@ (yellow and red bone-marrow or 
the marrow-tissue) and shukra (the reproductive element). These 
primary tissue—elements are also spoken of as stha@yi dhatis ( formed- 
dh&atis, already present in the body) and poshya dhatis ( The sharira 
dhatiis which are to be nourished ). The end-products of bhutégani- 
paka are known as poshakdravyas viz., parthiwa poshaka dravyas, 
Gpya poshaka dravyas, dgneya poshaka dravyas, vayavya poshaka 
dravyas and nabhasa poshaka dravyas. Dhatwagnipaka is stated to 
metabolise the products of bhula@gnipaka— the specific agnit corre- 
sponding to each dhatu, acting upon substances present in the former, 
which possess properties homologous to those of the latter. Thus, 
rasG@gnt is stated to aid in the structural synthesis of the several consti- 
tuents of the vasadh@iu.**’ Likewise, the formation of the constituents 
of rakta dhatu is catalysed by rakfagni.*“ Similar is the case with 
the synthesis of the constituents of ma@msa, medas, asthi, majja and 
Shukra dhatis. The substances produced in these reactions, are known 


3. The concept of rasadhatu has a parallel in plasma, tissue-fluid and 
lymph. In the present context, the synthesis, by rasagni, of the several 
constituents of the rasadhatu may be illustrated with the example of the 
synthesis of the constituents of plasma, such as the albumin, globulin 
fibrinogen etc. 


444. The formation of rakta dhatu with the aid of raktagni may be illustrated 
with the example of the synthesis of the several constituents of an 
erythrocyte. 


® @ s 214 e e e e ® e e 


. ‘ : : - areview of the concept of pitta 


as asthayi or poshaka dhitis.“” Lhatwagnipaka is stated to have two 
aspects viz., (a) prasGdapaka (b) kittap@ka (corresponding obviously, 
to anabolic and katabolic-degradative-reactions ). The end-products 
of prasadapGka are utilised for the nourishment of dhdalis, whereas, 
those of the hittapaka provide the materials for the formation of 
various kinds of excretions, such as the sweda (sweat ), mitra (urine ), 
purisha ( faeces ), vata ( gases like CO. etc. ), pitta (bile), sleshma 
(mucus excretions), karnamala ( waxy excretion of the ear), mdasa- 
mala (nasal discharges ), dsyamala (excretions of the mouth ), roma- 
kiipamala (excretions of the hair follicle ) etc., or are synthesised as 
materials which are utilised in the composition of kesha and smashru 
(hair of the head and other parts of the body), nakha (nails) and 
other horny structures of the body.*™ 


That these pakas are meant to maintain metabolic equilibrium is 
seen from Chakrapdni’s commentary on Charaka. He observes: “ ra- 
sa@di dhatts, which unceasingly undergo destruction, are replaced by 
dhatwaharas derived from the fourfold kinds of nutrition ingested.’"*" 
He also notes that the dhdftts are being lost due to katabolic events 
and, such losses are made good by anabolic events. Says Chukrapant, 
“ Shariradhitis which are destroyed by their own agnis are reple- 
nished (or restored) by the four kinds of food ingested." 


It will thus be seen that the bhkifdgnipaka provides suitably 
processed nutrients which are taken up for dha@twagnipaka. Dhatwa- 
xnipaka results in the production of two kinds of end-production viz. 
prasGda and kitta-—the reactions leading to the production of the 


445, aa feted ta:— eat Geena, aa aa aqisedeawresaaaar se sR: ge ears) 
UVIEWMNATHAM Alaa, CANAAN: eaadzganarsEed, wd Far eaargé 
aver | vata aaiaatta ow saad: (Chakrapani on Charaka: 
Chi. 15: 16 ) 

446, qariteqrart zaiaear oraiteqrat sare -aenahene | 

eaart gfa ADV eeaa: | fEldaAfa gaat wes | 
aaa tenga —-feevarzarala, feerazeqraey: | 
( Chakrapani on Charaka: Chi.15 : 15 ) 
and..... PEMA ATS BOSE ea 
ALVA: SWART aTATAaT: Geared! (Charaka: Sitra 28 : 4) 
447, waa ware Met afaaion aiganfeatraancearer: we aa: 
qt careegaardea, areqaery: | (Chakrapani on Charaka: Satra 28: 3) 


448 wa ata wrfuedtaaoraa: aivenBaretrsaneasaraenaa saa! «(Ibid ) 
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former known as prasddapaka and the latter, kittapadka. The prasa- 
da fraction is then transported by rasa-rakta ( circulating blood ) and 
made available to the dha@fiis through their respective sourthadmsti. 
They are utilised by the dhatis to make good the loss sustained by 
them due to wear and tear. The &itta fraction contributes, in part, 
to the formation of various kinds of excrements and, in part, to the 
nourishment and synthesis of such structures of the body as hair, nails 
etc. Ayurveda has envisaged metabolic processes corresponding to 
katabolism and have, generally, described how the metabolic equili- 
brium is maintained. This can be written as 


Poshakadravyas + Dhatwagnies — Prasada + Kitta. 


It will be seen from the above that dhdadtwagnipaka has a 
parallel in the intermediary metabolism described by modern physic- 
logy and bio-chemistry. Intermediary metabolism has been described 
as ‘‘ changes which may take place between the moment of entry of 
a nutrient into the organism and the moment of discharge of ultimate 
chemical products into the environment.’*** This is contingent on 
the maintenance and perpetuation of the cellular protoplasm with— 
in the confines of the cell and is related to the synthesis metabolism 
which is a cellular phenomenon. All construction processes, in 
an organism, concerned with survival, growth and perpetuation of 
the cellular protoplasm within the confines of the cell, relate to the 
maintenance synthesis. Today, much more is understood about 
enegry processes and breakdown reactions than the synthetic ones, 
This is not surprising, considering the fact that modern biology—its 
chemical aspect, in particular,-—is still in its early youthhood. However, 
this much can be said that, these ‘synthetic processes offset wear and 
tear, effect repair after injury, provide the source materials for cell 
growth and convert the excess building materials into stored reserves. 
These are, in Ayurvedic parlance, of the nature of dha@luposhana 
and, it is clear that these events also need the agency of agni ( pitia ). 
Vagbhata has already suggested that the presence in the dhatiis of 
bachakamsha and the availability or otherwise (in the dhatus ) of 
indhana or fuel (corresponding to astha@yi dhatus ), determines their 
virddhi ( growth ) or kshaya ( wasting ), as the case may be. 


449. Bio-Chemietry by Abraham White et.al. p. 287: 1954 Ed. 
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It would seem that dhadtwagnipaka takes place away from the 
adhatiis. Each one of the seven dhatwagnis are apparently group—spe- 
cific, in the sense that, each variety has specific functions to perform 
viz., pavinamana or the transformation of appropriate kinds of 
poshakadravyas into several constituent elements required for the 
synsthesis of the particular dhdtu~complex and no other—yielding 
certain waste—products in the process. 

Even so, it would seem that dha@twagnipadka, as in the case of 
bhitadgnipaka may be considered to take place for the most part in 
the yakrit. The final synthesis metabolism of asthayi dhatus 
into sthayidhatus, obviously, takes place in the dhatus themselves. 
Finally, the description of dha@twagnis would appear to be a broad- 
based generalisation of total bio—chemical reactions, and each species 
of dhitwagni should, therefore, include many group—and reaction— 
specific enzymes. 


KAPHA 


Kapha, known also as shleshma is, perhaps, a concrete and stable 
substance as compared to the other two members of the dosha-—triad. 
Its stability is stated to be due to its pdanchabhautic constitution. 
Substances which belong to the @pya and pa@rthiva groups, among 
others, are stated to play a dominant role in its composition.“? From 
the point of view of trigunas, kapha is said to be predomina. 
famasic in nature.” This guna is implicit in the concept of @p and 
prithvi mahabhiitas. Its physical characteristics {gunas) and functions— 
somatic and psychic ( karmas—sharirika and mdanasika ) are 
determined accordingly. 

Kapha is known by a number of parydadyas or synonyms. Of 
these, shleshma, bala, ojas, mala and papma*” are important. The 
former three refer to its normal states of functioning, while the latter 
two to abnormal states. 


450. 3794: Gpalart »esar | (Ash. San: Sutra 20 ) 
AS ).. weceve ares aa: ( Sarangadhara : Pra 5) 


452. siepaed ae soon adi Ao Tea | 
a Sala: era: SY, a a WITVAWA w 
(Charaka: Sutra 17 : 117) 
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The term kapha has been defined as #4 naa nora aia ee: “” that 
is to say kapha ts the product of water. The synonym, shleshma, 
which is used as frequently as the term kapha is derived from the 
root ‘iiasy + saga’! meaning, shlish is to embrace, to cohere or to keep 
together. Amarasimha has treated these two terms as synonyms 
pertaining to the same substance. 


Charaka considers that kapha, in its normal states of function- 
ing represents a potential source of strength and resistance to disease 
and decay 1. e., bala and ojas These terms refer to that power or 
force which resists the factors of decay and disease. Bala may be 
sahaja (innate, natural or inherited ). k@laja (seasonal) and yuktik- 
vita (induced, by methods evolved by science i.e., ( acquired )*”’. 
Touching on the resistance to disease, says Charaka” ... not all 
shariras (constitutions ) are equally capable of vyaédhikshamatwa 
( capacity to resist diseases ) ”’"°. Commenting on the above, Chakra- 
pant datta has described the term vyadhikshamatwa as vyadhibala- 
vivodhitwa i.e., antagonistic to the strength or virulence of the 
disease (--causing factors)’. Sushruta has used the term bala to 
signify ojas and stated that “ bala is the power (of the body) suffi- 
cient to resist disease 7” 


Physical characteristics of —- kapha — According to Charaka 
“ kapha is guru (heavy ), shita (cool), mrudu (soft), snigdha 
(viscous ) mtadhura ( sweet ), sthira (stable, sturdy ) and pichchila 
(slimy ).”*’ Elsewhere, in the chapter on Vatakalakaliya, he has quoted 
Bhadrakapya as having stated that, “It is soma (watery element ) 
alone, which is present in the kapha of the body, that gives 


453. Shabdhasthoma Mahanidhi. 
454. Sushruta: Sutra2] : 5, 
455, falaa aslaa-wen, Frost, Weed 4! ass] Tealearag: cred, ereeaaqeqnag, 
aT: Fd 4, Wh FA GAAS Ver AT | 
( Charaka :Sutra 11: 36 ) 
456 74 aaller alas aqagaee aadia vara | ( Charka : Sutra 28 : 7( 3 ) 


457, aan aftas AMNaa, arEgeeaEsecaha wag ? 
( Chakrapani on the above ) 


458. ad ad Maes arsigt, segeey aq | (Charka: Chi 3: 161 ) and 4 aa ase 
at aza aoseq n ( Ash Hri: Chi 1: 95) 
459. aeshaagsferangueavdesa: | 
sasno: 7314 aia faataaeior | ( Charaka: Sutra 1 : 61) 
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rise to beneficial or adverse consequences, according as it is 
normal or abnormal. ’4% He has again recorded that, ‘the charac- 
teristic (physical) qualities of kapha are, sneha, ( unctuousness ), 
shaitya (coldness), shouklya (whitishness ), gurutwa (heaviness), 
madhurya ( sweetishness ), sthairya (stability, sturdiness), paichchilya 
(sliminess) and ma@rtsnya (soft and yielding ).“°! Elsewhere, in 
another context, he has recorded that, “ kapha is snigdha ( viscous ), 
shlakshna (smooth ), mrudu (soft), sara (firm), sandra (dense, 
formed, firm or compact ), manda (dull), sthimita (moist), guru 
(heavy ), shita (cool), vijjala (slimy ) and achcha (clear, transpa- 
rent )’”**”, 


According to Sushruta, “shleshma is shweta (white) 
guru (heavy), snigdha (viscous), pichchila (slimy) and 
shita (cool). It is madhura (sweet ) in rasa (taste )—when not 
avidagdha ( when it is well formed) and lavana (saltish) when 
vidagdha (when not well formed) ”.“™ 


The physical characteristics of kapha, as described by V@égbhata 
are, ‘‘snigdha (viscous), shita (cool), guru (heavy), shlakshna 
(smooth), myruisna (soft and yielding) and sihiva_ (stable, 
sturdy)’4". 


The functions of kapha:—According to Charaka, functions 
ascribed to kapha are: snehana (the promotion of unctuousness ), 
bandhana (binderer or keeper together of the various structures of 
the body, especially the joints ), sthivatwa (contributes to the stability 
and sturdiness of the body), gaurava (promotes the bulk of the 
body ) vrishatwa ( contributes to sexual potency and the capacity to 
reproduce ), bala ( promotes strength and resistence to disease and 
decay ), kshama (forbearance ), dhrrti ( fortitude ), alobha ( greedless— 


460. aa wa att saearaia: Fisargesa: Barspna wufa | (Ibid, 12:12 (1)) 
461. BelapteMiraawMNRsaareshA Ber: seas (Ibid. 20 : 18(2)) 


462, apsuTid Raraemog STATA GRAT ATTRA AAT HTT RS | 
(Charaka: Vimana 8 : 96 (1) ) 


463, »dvqr Var ge: fara: Sze: ata wT 
AYN AT: QT (TA Hay: BIA; (Sushruta : Sutra 21 : 15) 
464. feava: afta aedeq: seaont aa: Rat: FH: 1 (Ash. Hri. : Sutra 1: 12) 
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Physical characteristics of kapha described by Charaka, 
Sushruta and Vagbhata 


19 Pca er NA eS AS oe 





Colour Consistency Weight Taste Smell Other quahties 
Shukla or Snigdha*” Guru Madhura — Somatmaka 
shweta (heavy) ~avidagdha — (watery in 
( white ) Sneha‘!é (sweet, when — nature ) 

well formed ) 
Mritsna*** Shita 
Shlakshna*® (cool ) 
Achcha Sandra‘ Lavana- — Tamoguna 
( clear vidagdha pradhanya 
or trans- Pichchila ( saline ( predomi- 
parent ) or vijjalat” when not well nantly 
formed ) - tamas in 
Sthira*‘! nature ) 
Mridu*” 
Manda 4%3 


emer een. 


466, 


467. 


468. 


469. 


470, 


471. 
472. 
473. 


Sh RT tt TL A OA GE GTOAE 
ee ee 


eiengagiaary: — ( Chakradatta ). 
Snigdha refers to the smoothness of a soft substance. By implica- 
tion, it is the opposite of ruksha which latter, pertains to the rough- 
ness of a soft substance. The synonyms of snigdha are chikkana. and 
masrunam., ( Amarakosha ) 
Vea CARA $y FAIS THT | (Charaka : Sutra 22 ) 
Snehana is the property which increases unctuousness, fluidity, 
softiness and moisture, 
nan (aay aga sees avai Fy!  ( Bhdnudatta on Amarakosha ) 
This property refers to the prevention of friction. 
aman feosay feasaia ari Rory auisiaa aeaigarar: 
SA ceces (Bhanudatta on Amarakosha). »ar:<ayiaqéa: (Chakradatta ) 
Salakxshna refers to the smooth surface of a hard substance. It is the 
Opposite ot the rough surface of a hard substance. 
areg—g4 fAvat arezy! ( Amarakosha ) 
qa: Hiegi <2 red ea giivseqx ( Bhanudatta on Amarakosha ) 
Sandra refers to the property of being dense, formed, firm or compact, 
Pichchila and vijjala are synonyms*and both mean slimy. This quality 
is the opposite of vishada, i.e, non slimy, transparent or clear. 


Sthira is static or stable. 
Mrudu is soft and opposite of kathina or hardness 
Manda is slow or dull, It is the opposite of rapid, fast and quick. 
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ness )”.“* He has cited Bhadrakapya as saying that kapha, in its 
normal states, confers dardhya ( firmness, compactness ), utsadha 
(zest), vrishata (virility), gnana (knowledge) and buddhi 
( cognition, intelligence )”.4” 

According to Sushruta, the. functions of kapha, in its fivefold 
aspects, are sandhisamshleshanam (the lubrication of the joints of 
the body ), szehanam (the promotion of unctuousness of the body ), 
ropanam ( that promotion of healing and repairative processes ), 
puranam (conservation or storage ), bhrimhanam ( tissue-building ), 
tarpanam (soothening ), balakrit (the promotion of strength and 
resistance to disease and decay ) and sthairyakrit ( confers stability 
and firmness to the limbs). It contributes to the welfare of the body 
by supplying it with its watery component” . *‘® Generalising the 
functions of kapha, as a whole, he has stated that, it performs visarga 
karma. Interpreting this term, Dalhana has described it as faa: ana 
‘qaeq’ Ziq i. e., by visarga is meant, the conservation of bala 
(strength )*"’. Sushruta has proceeded to observe that, “ kapha is 
derived from the madhura (sweet ), pichchila (slimy), watery and 
exuding components of food taken into the Gmd@shaya (the stomach 
and small intestine ) and, hence, it (the kapha ) is endowed with like 
qualities—madhura (sweet) and shitala (cool )”.*” 


According to Vagbhata, shleshma promotes sthiratwa ( stability 
and sturdiness ), snigdhatwa (viscosity ), sandhibandhatwa (binds 
together the various components of body joinis) and kshama 
( forbearance ).’’* 


The locations of kapha:—Like vata and pitta kapha is stated to be 
present in every part of the body. However, as in the case of the other 


474, Siérarq: Rava 4 Ana Tyaraay | 

aa Wawa epaaaersa u (Charaka: Sutra 18:51) 
475. axaear waa: Fry Saray VA MU Sosa: 

erdeia: saga aura | (Charaka: Sutra 12: 12 (1) 
476, ata sayeAeAI TTR ss Tra Wer STETH-saNE ENA 

( Sushruta : Sutra 15: 4) 

ATT, faahaatan: aagaifiat ga | 

unata sagzs eafratreneaat i (Ibid. 21: 8. ) 
478. aigaig fizser=4a TBAT FF | 

aA aaa sas autres: ( Sushruta : Sutra 21 : 12 ) 
479, saonr areata yaeqeaes: | (Ash. Hri. : Sutra 11: 3 ) 


: : ‘ : : ‘ ; 221 : ; 


introduction to kayachikitsa . : 


two doshas, different locations have been ascribed to this dosha, in its 
five-fold aspects viz., Rledaka, avalambhaka, bhodhaka, tarpaka and 


. 430 
Normal and abnormal functions of kapha 





Biological or shaririks Psychological or manasika 
Prakrita or Vaikrita or prakrita or Vaikrita or 
physiological patho logical normal abnormal 
Confers 
unctuousness Forbearance 


on the body. 
Binds or keeps 


together the Fortitude 

joints. 

Confers sta— 

bility and Flabiness Greedlessness 

sturdiness 

to the limbs. 

Confers weight Emaciation Zest Lassitude and 
and bulk. ineptness. 

Confers sexual Impotency Knowledge ) Confusion, 
stamina & Sterility re ignorance, 
productivity. Intelligence ) lack of under- 


standing. 
Confers Strength — Asthenia, 
to perform _—_and suscep- 
work and tibility to 
resist disease disease and 
and decay. decay 
Promotes dura— 
bility. 
Promotes healing-— 
process. 
Promotes tissue- 
building. 





480. The lakshanas of uriddhi, kshay2, prakopa, etc. have not been furnished 
in this table, which latter is meant only to illustrate the normal and somd 
of the abnormal states of kapha as described by Bhadrakapya. 
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shleshaka.“ These fivefold aspects of kapha refer to specific functions 
stated to be performed by it, in different parts of the body. This 
apart, the sites of kapha have also been described in terms of specific 
(anatomical) regions or parts of the body and tissues viz., uras 
(thorax ), kantha (neck), shira (head), kloma (?), parvas (bony- 
joints ), %irdhwa-Gmashaya ( the stomach ), vasa ( plasma, tissue—fluid 
and lymph ), medas ( adipose-tissue ): ghrana (the organ of smell— 
perception—the nose ), and jihwa (the organ of taste perception—the 
tongue ). Of these, the uvas (the thorax ) is to be considered as its 
main seat.” Kashyapa has included bahu (the upper extremities ) and 
hridaya in special (heart ?), as the seats of this dosha.’ It has been 
stated, in addition, that, among the seven dh@lis ( the seven kinds of 
primary tissue--elements ), asa (plasma, tissue-fluid and lymph), 
manisa ( muscle-tissue), medas (adipose—tissue ), majja ( marrow— 
tissue-—yellow and red ) and shukra ( the male reproductive element ), 
while malas ( waste-products of the body-degraded proteins and 
excrements ) other than sweda (sweat ) are also its seats.”"** Notwith- 
standing the foregoing, it has been stated that the ojas, a synonym of 
kapha, is an essential factor of all dhatius (tissues ) of the body. 
However, vakta (the formed elements of blood) and asthi ( bone- 
tissue, including the cartilage—tissue—-tavundsthi ) which have been 
treated as the seats of pitta and vata respectively, have, by implication, 
less of kaph@msha—a matter which merely relates to quantitative 
distribution and the quality of this factor-complex in these structures. 

Thus, the physico-chemical constitution of kapha is uniquely 
determined, in the order of importance, by substances belonging, 
primarily, to the @pya group and secondarily, by those of the parthiwa 
group. Substances belonging to the remaining three groups viz., 
tejas, vadyu and ndadbhasa are quantitatively and relatively less to 
attract attention, even though the latter may also contribute to the 
properties peculiar to kapha and the dhatiis which are predominantly 
shleishmic. 


481. HIsaE—ETE—HE-MS-BaVENA: Sasa ( gyre ) (Ash. San; Sutra 20 ) 
482, SU: FCAT AAT Ta: | 
Fal aot = Sree sy ane aaa: (Ash. Hr. : Sutra 12:3) 
483. 82: Rt st Mar auatg: eae: | ese (Ro sBsqq: eaageaa 0 
(Kashyapa : Pr. 27 ) 
484, anteait ead ng: Ta g AGHA: | soa Dts, Tree afiort fie: 0 
(Ash. Hri.: Sutra 11: 26 ) 
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Several dhatis which are stated to be the seats of kapha are, 
likewise, said to have nearly the same bhautic composition. Thus, 
apa and prithvi (and vice versa ) are stated to contribute to the phy- 
sico-chemical constitution of substances which enter into the composi- 
tion of vasa, mamsa, medas, majja and shukra—dhatis, whereas, in 
the case of rakta, substances belonging to tejas and Gpya groups form 
the dominant factors in their composition. Likewise, in the case of the 
composition of the asthidhatu (including tarunasthi or cartilage ), 
substances belonging to the parthiwa group take a dominant part.*” 


Relative preponderance of bhautic elements 


in doshas and dhatis.* 


1 ne Mente eae Pen Oe ERE Fe eee Se eR nr AO oe 8 re NS SOR 


Doshas and ak 
: Prithvi 


dhatus Apa Tejas Vayu Akasha 
Vata a = = si - 
Pitta = “1 Sf or 2 
Kapha +e ee = = = 
Rasa - + = a , 
Rakta = aoe +: # = 
Mamsa + + + — “ = 
Medas + a : = 

Asthi + + — = = a 
Majja = + ; : rs 
Shukra ae + i. es 


( Note :--The pluses and minuses used here are symbols indicative of the 
relative preponderance or otherwise of substances belonging to 
each mahabhuta group. ) 

A reference to the table above would show that, in nearly all 
cases, except vata and asthi, ap bhitta is a common factor and, ap and 
prithvi in the case of m@msa and medas. 

( Note :—The classification of substances-molar, molecular and 
atomic-—according to the old Indian school of scientific, thought proceeds 
on the basis of inseparable and invariable qualities ascribed to each 


485. as aariaaana:, aaa: es we: GH aaitnenas, ate oid, Ber Hess 
Sy Teas, HA Be Was, Ti Asante, Quy da, Bava, 


waz: taeq qgR giq (Chakrapani on Sushruta: Sutra 15: 8) 
486. Ibid. 
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mahabhita. As stated by the late Prof. B. N. Seal, “ The five bhitas 
stand for a classification of substances on the basis of their generic 
properties, resulting as the s@mkhyas hold, from the structural 
types of their constituent atoms—a classification, more physical than 
chemical or properly speaking, physico-chemical, unlike the purely 
chemical classification of the so—called elements of modern chemistry. 
Parmanis are types of atoms corresponding to each bhitta class and 
indeed, one and the same kind of parama@nu may comprehend atoms 
of different masses, if only they agree in their structural type. ” 
Accordingly, the generic properties of each mahabhiita group are as 
mentioned below :— 

(i) Parthiwa: Guru (heavy ), khara (rough, capable ci 
causing friction ), kathina (hard ), manda (inert ), sthira ( stable. 
sturdy ), vishada ( clear ), sandra ( compact, dense ), sthila ( gross ) 
and candha ( capable of stimulating the sense of smell ).** 

(ii) Apya: Drava (liquid), snigdha (viscous ), shita (cool } 
manda (inert), mrudu (soft), pichchila (slimy ), sara ( fluid), 
and vasa ( capable of evoking the sensation of taste ).‘* 

(iii) Tejasa ( Ggneva ): Ushna (hot ), tikshna ( sharp, pene- 
trating ), swkshma (subtle ), Jaghu (light ), raksha (rough ), vish- 
ada (clear, transparent ) and r#pa ( capable of evoking visual 
sensations )*” 

(iv) Vayavya : Laghu (light ), shita (cool), raksha ( rarefied), 
khara (rough, capable of causing friction), vishada (clear, transpa- 
rent ), sxkshma (subtle) and sparsha ( capable of evoking tactile 
sensations ).*°° 

(v ) Nabhasa: Mridu (soft }, laghu (light ), stkshma (subtle ), 
shlakshna (cohesive) and shabda (capable of evoking auditory 
sensations ).‘*! 

The introduction of the note above, in the present context, is 
meant to draw attention to the fact that, (i) by its application, kapha 
(shleshma) will be seen to be composed primarily of water and 


487. aeeraidaaientazageyenaaraqgana waft! (Charaka: Sutra 26 : 11) 
488. xalearaaiarqag i suwaanagararaia | ( Ibid. ) 

489. swundiacragragqealtazeiorageanrans | ( Ibid. ) 

490. sgqaitasaaufaggenaiaragen(t argeqia | (Ibid. ) 

491. gags agaarerareAasna | ( Tbid. ) 
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secondarily of solids. Other forms of matter, such as gases, ions, 
etc., occupy a subservient position as regards the quantitative aspects 
of its composition ; and 

(ii) this method of classification is applicable, more especially, 
to molar: and: molecular substances and less to the paramanis 
(atoms ) that compose them. This constitutes a fundamental 
difference between the two types of substances, in that, while the 
properties ( gunas ) of molar and molecular substances are transient 
( anitya ) and are contingent on the continued existence of thern 
without being decomposed into their ultimate constituent atoms, 
those of the paramianiis (atoms ) are, on the other hand stated to be 
permanent and indestructible. 


The identity of kapha:—Resuming the discussion from where 
we digressed, it would seem from a careful appraisal of the physical] 
characteristics and biological (including physiological) functions 
ascribed to kapha ( shleshma ) that, we are called upon to search for, 
identify and study, (a) asubstance which can be aptly described as 
being viscous, cool, heavy, slow (in movement ), smooth, soft, slimy, 
iransparent, stable, dense and jelly-Jike, and (b ) which determines, 
among others, strength (to perform work ), vitality and resistance 
( antagonistic to the factors of disease and decay ), virility (including 
productivity ), sturdiness, firmness, compactness and bulk of the body 
and acts as the storage depot of body—water. 

Another important data which may be of considerable assistance in 
the identification of kapha ( sleshma) and which may narrow the field 
of our enquiry, relates to the pointed reference made by Sushruta 
to the process of inflammation, leading to the formation of piya or pus. 
In his view, the material of piya ( pus ) is derived from (shleshma ) 
kapha. In fact, his statement in this regard is categorical and 
emphatic. Sushruta’s statement runs as follows :— 

TUE aller SA, 7 WH: 
ireed; aufedt aoner Gay: | 
(Sushruta: Sitra 17 : 7) 
Rendered into English, “In an inflammatory process, leading to the 
formation of an abscess, there can be no pain without the agency of 
vata ;no paka ( bio-chemical reactions ) without pitta, nor piya with- 
out kapha”. Commenting on the above passage, Dalhana has 
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observed that, ‘the excited ( vitiated ) pitta (in its different aspects of 
functioning ) acts on vata and kapha, bringing these factors within the 
ambit of its mfluence, causes deficiency in them and change in 
their properties, leading on to the causation of pain and the formation 
of pzya, respectively.”*” 

The commentary of Dalhana on this reference apart, scientific 
researches undertaken, in modern times, relating to the origin of pus 
and the formation of abscess will be more to the point. P#ya or pus 
may be described as a thick yellow fluid consisting of liquified tissue, 
the fluid of inflammatory exudate and containing poiymorpho-nuclear 
leucocytes, known here, as pus cells, and living and dead bacteria. 
The mode of formation of pzya ( pus ) is directly correlated to septic 
inflammatory process which represents, on the one hand, the virulence 
or the destructive power of the invading bacteria, and the resistance of 
the subject, on the other. When the virulence or destructive power 
of the invading bacteria is pronounced, they paralyse the leucocytes with 
their toxins. They, thus, invade the blood stream, set up septicemia 
and, spread throughout the body leading to fatal results, as in the case 
of strepto-coccal infections. The infection more often, is kept within 
limits or become localised, even though they may cause extensive 
damage to the tissues. Infection caused by staphylo-cocci, generally, 
remains localised. A digestive ferment-— pitta of the pachaka type—is 
liberated from the bodies of the dead polymorpho—nuclear leucocytes 
and, this ferment digests and liquifies the tissue cells which have been 
killed by the bacterial toxins. Thus, bulk of the pitya ( pus), contained 
in an abscess, represents the liquified protoplasm of (i) tissues, (ii) 
dead white blood corpuscles and (iii) bacteria. 


Leaving aside the bacterial content of the pus, for the moment, 
the lysed cell-elements of tissues and leucocytes, in different stages 
of breakdown present in it, represent the original protoplasm of these 
two elements, since changed. Therefore, in dealing with the pus of 
an abscess we are mainly concerned with the protoplasm, now transfor- 
med, into a thick yellow fluid, under the influence of the cytolytic and 
proteolytic enzymes released, for the most part, from the dead poly- 


A492... arulad a frarata aarad vita gaeand fed geal ad arash TassoAO eM 
FA, WT qoeeeor ay ear, * HrsrEcT ” sey Ha: THA: | 
( Dalhana on Sushruta, Sutra 17: 7) 
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morpho-nuclear leucocytes. It would thus appear that the protoplasm. 
of tissue-cells and leucocytes are, essentially, shletshmic, both in 
respect of their gunas ( qualities, properties ) and karmas ( functions )- 
The physical characteristics of protoplasm vis a vis kapha. 


In the protoplasm of tissue—cells and leucocytes, we have a 
substance, exactly similar to the kapha of the body. The term proto- 
plasm literally means ‘the formed thing of first importance’. How- 
ever, the term protoplasm is difficult to define though it is generally 
described as living matter. this description does not convey much. An 
idea of it can, however be had by the study of a finger scraped lightly 
so as to remove the most superficial layers of the skin, but not deep. 
enough to cause bleeding; the exposed area will then be seen to be 
clear and viscid, resembling, somewhat, the white of an egg. This is 
protoplasm. It is the material of which all living tissues are formed.” 
Even so, an understanding of it can be obtained best by the study of 
one of the unicellular animal forms, such as the ameba. If an ameba 
is cut, the protoplasm will be found to be thick and to feel slimy. 
The protoplasm, physically, has the appearance of a clear liquid system 
and its consistency may vary from that resembling a liquid to a state 
reminiscent of a stiff gel (jelly ).. In short, protoplasm presents the 
picture of a clear, colourless, viscous, slimy substance, made up chiefly 
of water, in combination with basic elements, woven together inte 
Inorganic and organic substances. 


The ( physico—) chemical nature of protoblasm: The unique 
living substance, protoplasm, has been shown to be composed of the 
most common and ordinary chemical elements found in the environ- 
ment. Of these, four of the most ubiquitous elements on earth make 
up approximately 95%, of the protoplasm by weight: oxygen 65%, 
carbon 18%, hydrogen 10% and nitrogen 3%. ( vide table on page 230). 
These four elements are present in the atmosphere. Hydrogen and 
oxygen form the bulk of the oceans and N., CO. and O: are dissolved 
in natural waters. Having developed in water, the living protoplasm 
mirrors the composition and content of sea water. In other words, 


493. Living organisms, indeed, reflect the differences of their protoplasms > 
without exception, nu single kind of protoplasm is exactly like any other. 
Again, without an exception, all kinds of protoplasm have many funda- 
mental characteristics, in common. 
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protoplasm is mostly water i. e., 65°/9 to 90°/) of it is water, 
much of which is considered to be bound-—water, securely held 
to other molecules of the system, by physical forces. The percen- 
tage of bound water varies from tissue to tissue ( dhdatz). 
For example, the bone ( asthi-dh@tu ) contains very little of water, 
whereas, adipose tissue (medo—dhatu ) and blood ( rakta-dhatu ) have 
considerable quantities of it ( vide table below ). Most of the oxygen 
and hydrogen, in protoplasm, is held in the form of water. Usually, not 
less than 60°/, of the organism is water but the proportion may be as 
high as 99°/o, aS in a jelly-fish. The water content of tissues*’ 
furnished in the table below will be instructive. 


Water Content of tissues’ 








MSc ae o, Tissue ‘ Biceess of 
Brain ( gray matter ) 84 Liver 74 
Kidney 81 Pancreas 73 
Adrenals 50 Brain ( white matter ) 70 
Cardiac tissue @ 9 Skin 70 
pues . Skeleton ( entire ) 46 
Spleen 77 

Brain (entire ) 76 Adipose-tissue 30} 
Skeletal muscle $ 75 Bone ( freed from marrow) 22-5 
Stomach & intestines 75 Dentine 10 





ae ee Se Se Se RT A TE en lst EE CL SCR, TEN, 


* Values are approximate averages for human adult tissue. 


§ Skeletal muscle, comprising of about 20% of body weight 
contains about 49°% of the entire body water. 


} Variable, over a wide range. 


Even so, the table below**”’ furnishing the approximate composition 
of some mammalian tissues will show the relative preponderance of 
water over other tissue components. 


494, Principles of Bio-Chemistry by Abraham White et al, p. 14 : 1954 Ed. 
Mc Graw Hill Publication. 
495. Ibid. p. 13. 
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Tissue 
Component Sze how Liver Wek Skin Home a 
Water 72-78 79 60-80 78 66 20-25 
Solids 22-28 21 20-40 22 34 75-80 
Proteins 18-20 19 15 8 25 30 
Lipids 3.0 1 3-20 12-15 7 low 
Carbohydrates 0.6 0.1 1-15 0.1 present present 
Organic extrac 1.0 0.14 high 1.0-2.0 present low 
tives 
Inorganic ex— 1.0 OF addy 1.0 0.60 45 
tractives 








tna ntaprmnpenanmerennaserneni me eceeasemeenenetmrean—ren 864s | 5 me 


Likewise, the approximate elemental composition of the human body 
( protoplasm ) furnished hereunder*”® will be equally instructive. 


Element Percentage 
Oxygen 65.0 
Carbon 18.0 
Hydrogen 10.0 
Nitrogen 3.0 
Calcium 2.0 
Phosphorous 1.1 
Potassium 0.35 
Sulphur 0.25 
Sodium 0.15 
Chlorine 0.15 
Magnesium 0.05 
Iron 0.004 
Manganese 0.00013 
Copper 0.00015 
Iodine 0.00004 
Cobalt present 
Zinc present 


496. Ibid. 
. : - 230 .- . . . , : . 
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( Note :~According to Paul B. Weisz, °‘Still other elements, e.g., 
lead, arsenic, gold may become incorporated into protoplasm 
accidentally along with food.” )* 


The tables presented above are meant to emphasise the fact that 
protoplasm is a water-logged substance and it is basic to life. The 
other constituents of it—inorganic and organic—are either in 
solution or are in a_ state of suspension. The mineral solids 
contained in it constitute to the extent of 1 to 4 %, on an average. 
The more abundant, among the latter, are the carbonates, phosphates, 
chlorides and sulphates of calcium, sodium, potassium and magnesium. 
Some of these compounds contribute to the hard parts of the body, as 
the bone etc., but a major portion of them are held in solution in 
water. 


The organic compounds of protoplasm include all compounds of 
carbon, with the exception of those of mineral origin, such as CO, 
carbonates etc. The chief class of organic substances found in 
protoplasm are carbohydrates, fats and proteins. In addition, 
compounds occur in which either of these is combined with one of 
others or with one more inorganic constituent. The latter occurrences 
can be illustrated with the example of fat-protein complexes.*” 


The relative abundance of crganic mateila!s varies considerably - 
fats and proteins being present in greater amount. As in the case of 
mineral compounds, some of the organic substarices may contribute 
to the formation of hard parts. More generally, however, they are 
dissolved or suspended in water. 


The watery solution forms the operational basis of protoplasm. 
In water solutions, generally, many types of molecules, particularly 
(but not only) inorganic ones break up into electrically charged 
atoms or groups of atoms, known as ions. Protoplasm contains 


497. Biology by Paul B. Weisz., p. 33; 1954 edition Mc Graw Hil} 
Publication. 


498. These fat-protein complexes may or may not contain iron, sulphur, 
chlorine etc, 
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many ionised acids,*” bases” and salts.” It has a pH, usually near 
neutrality. 


Inorganic ions, carbohydrate molecules, fat molecule and im- 
mense proteins, are all dissolved and suspended in water—that is, the 
mixture out of which living matter is fashioned. Protoplasm 1S, 
clearly, neither a solid nor a true liquid. Any system composed of a 
liquid and of solid particles conforms to the one or more of three gene- 
ral patterns, depending upon the size of particles. If all particles are 
very small e.g., inorganic ions or small molecules, the system, then, is 
a true solution. Since crystals can readily form from it, such a sys- 
tem is known as crystalloid. If all particles arc very large, they soon 
settle down, by gravity, at the bottom—they neither form a new solv- 
tion ( 1.¢., they do not easily crystallise ) nor do they settle down. 
Such a system is a colloid. 


The protoplasm is largely a colloidal system. Its liquid phase is 
water—containing dissolved ions and small molecules. The dispersed 
solid-phase consists of large protein molecules and the more com- 
plex fat and carbohydrate particles. Protoplasmic colloids undergo 
reversible sol-gel transformations, known also as phase—reversals.*” 
The semi-solid, pliable aspect of protoplasm, as in the skin or muscle, 
is due to the gel-state.”” In protoplasm, sol and gel states alternate 


499. Ht is a proton-a positively charged particle of the nucleus of atoms. 
The atomic nucleus of hydrogen consists of a single proton, H+; the 
atomic nuclei of other elements contain several protons (as well as 
neutrons and other particles ). 

oJ0. Any compound releasing hydroxyl ions, OH", is known as a ase or an 
alkali, 

501. A compound resulting from the inter-action of an acid and a base is 
known as a salt. 

9U2. When large number of colloidal particles are added to the system or, in 
the alternative, if water is slowly withdrawn, the particles move closer 
to one another, leading to the piling of rod-shaped particles; round or, 
irregular shaped particles become interlocked very intricately, Thus, 
the original dispersed phase now takes the form of a continuous sponge. 
like net-work which holds water within its meshes, in discontinuous 
droplets. This state is spoken of as the gel-state of the colloid. 

903. It can now be seen how systems like those of the jelly~fish 
containing as much as 99% of water are able to maintain a definite form 
and shape. 
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normally and repeatedly in accordance with local variations of water 
organic compound ratio. The boundary protoplasm i. e., the ecto- 
plasm is, more or less, in permanent gel-state. In fact, body- 
processes operate in dilute aqueous solutions, These reactions have 
been shown to obey physical and chemical Jaws of dilute solutions. 

Protoplasmic variations :-While the average water content of the 
body is about 65% of the weight of the tissue, this figure varies consi- 
derably in highly specialised tissues. Even so, just as the quantity of a 
particular constituent may be different in one type of cell, as compared 
with another, so also may the quality of cellular components show some 
degree of variation. For example, while all cells contain proteins, 
the kind of protein appears to be specific for certain organs and species. 
Thus, in a given species, the chief kind of protein found in epithelial 
tissue is quite different, in composition, from that which predominates 
in glandular tissue. Not only this; such differences in quality may 
occur within a cell itself. For cxample, the type of nucleo-protein 
which dominates in the nucleus of a cell is different from the main 
nucleo—protein component of the cytoplasm of the same cell. Thus, 
the composition of cells is, generally speaking, similar from tissue to 
tissuc. Variations in histology or in structure are proportional to the 
relative chemical composition, relative functions and relative rates at 
which similar functions, processes or reactions may proceed. 

The foregoing discussion is meant to focus attention to the stnk- 
ing similarity that exists between the physical qualities of shleshma as 
described in Ayurveda and those of protoplasm, contributed by mod- 
ern physiology (including bio-chemistry ). ‘Thus, 

(1) Ap dhatu (the water principle ) is the dominant element in 
kapha, while prithvi dhatu ( solids mainly ) plays a secondary, though 
a significant role in its composition. This parallels the composition of 
protoplasm, in which over 65% is water and the remaining 35% is rep- 
resented by solids and gases—either in solution or suspension—in the 
watery portion. 

(2) Both the kapha of Ayurveda and the protoplasm of modern 
physiology are the outcome of water and the latter answers to the 
definition of kapha viz., Ha Fea Hela sa BH:. 

(3) Even so, both shleshma and protoplasm embrace the entire 
body, in keeping with the definition of the former viz., Bay, af, 
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(4) The description of the physical characteristics’ of kapha 
as snigdha, sneha, mritsna, shlakshna, sandra, pichchila ( vijjala ) 
sthira, mrudu, manda, shukla ( shweta ), achcha, guru, madhura and 
shita, likewise, represent the physical properties of protoplasm. In 
fact, modern physiology (including bio-chemistry ) furnishes explana- 
tions as regards these properties. Thus, (a) the snigdhatwa of 
kapha corresponds to the viscosity of protoplasm ; (b) its snehatwa is 
explained by the presence, in protoplasm, of fat-protein coinplex and 
the lipids included in its inclusions; (c) mritsnatwa of kapha— one 
of its physical quality, resists friction. This is implicit in the foregoing 
two qualities which are the characteristics of the protoplasm also ; 
(d) shlakshnatwa refers to the smoothness of kapha, which is also: 
a characteristic of protoplasm ;-(e) sazdratwa refers to the density of 
kapha, which has a parallel in the gel-state of the protoplasm ; (f) 
pichchilatwa (vtjjalatwa) has reference to the sliminess of kapha. 
This property is also characteristic of protoplasm; (2) sthiratwa 
refers to the stability of kapha, which is also the property and proto- 
plasm ; (h) mrudutwa of kapha has a bearing on its softness and plia- 
bility. Pliability is also a property of protoplasm. (i) shuklatwa’ 
( shwetatwa ) and achchatwa refer to the whitishness and transparency 
of kapha. These are also the properties of protoplasm; ( j) gurutwa 
of kapha has reference to its mass 1. e., heaviness and bulk. Protoplasm 
also exhibits this property; (k) kapha is stated to be madhura 
( sweetish ) in taste; this quality is also exhibited by protoplasm due 
to the carbohydrates which’ obtain in it viz., (i) asa part of its 
structure and (ii) as one of its main inclusions and, (1) the shita- 
guna attributed to kapha is largely due to the more dominant ap dhautu 
present init. The same is also the case with protoplasm. The 
temperature, as may be evolved, in the course of the metabolism of a 
cell, which is much less than the total body temperature in a multi- 
cellular organism, cannot be appreciated by touch. When an ameba 
crawls on the skin of the body or a jelly fish is felt by the 
hand, the sensation of coolness is experienced. The shitaguna 
attributed to kapha, corresponding to the cool—feel of protoplasm is 
relative to the normal body temperature — 98.4° F. 


(5) Kapha, like protoplasm, is the basic matter-stuff of all the 
dhatés or tissues, even though its character may be considerably 
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modified, as in the case of protoplasm, from dhdatu to dhiatu 
( tissue to tissue ), depending upon the specialised functions each dha@tu 
is called upon to perform. The example of m@msa, medas and asthi 
mentioned elswhere, will illustrate this difference. 


The functions of kapha-—an appraisal 


If the physical (including chemical ) characteristics of kapha 
appear, in general, to parallel those of the cell--protoplasm, func- 
tions ascribed to it (the kapha) in the samhitha granthas are, 
likewise, the same as those of the cell—protoplasm. It would 
therefore, appear that in protoplasm, we have an analogoue of kapha. 

A mention was made of the functions of kapha earlier. How- 
ever, to recapitulate :— 


I [t contributes to the growth, bulk and weight of the body— 
brimhanam, piranam and gauravam. 


{I It has an inherent capacity to reproduce itself- both at the 
cellular ( parama@nu ) level, as well as at the level of the entire 
animal. In the latter case, this faculty is spoken of as urishya, 
which relates to virility or sexual stamina and productivity. 

IIL It imparts stability and durability to the body and strength to 
the limbs — sthairya. 

IV Itis held to be responsible for conferring the strength required 
to perform vigorous physical (manual ) work — vy@ya@ma-—shaktt 
on the one hand, and the power to resist and overcome forces 
or factors which bring about disease and decay—vyddhikshmatwa 
viz,, vyadhibala nirodhatwa and vyaddhiyutpada nibandhatwa. 


V_ It is the factor which is responsible for the promotion of healing 
process — vopana. 

VI Kapha, itself, being a repository of water, makes this impor- 
tant fluid available to the body to subserve its vital functions, 
specially by its secretory activities— including the secretion of 
milk. It is also responsible for keeping body-surfaces—both the 
external and internal—moist and, the articular joints and serous 
surfaces lubricated—ambukarma. 


VIL It is the factor which is responsible for the promotion of 
cohesion ( and adhesion ) of the various units and structures of 
the body-including joints—shleshanam and sandhi-bandhanam. 
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VIII It is the basis for the exhibition of forbearance, fortitude, 
greedlessness, zest, knowledge and intelligence—kshama, dhriti, 
alobha, utsaha, gnana and buddhi. 


Brimhanam, piranam and gaurawam: The functions of kapha 
summarised above are, essentially protoplasmic and they relate mainly 
to proteins. It was stated earlier that protoplasm is the _ basic 
matter-stuff of life and its vital properties are :the capacity to ingest, 
digest and metabolise food; to grow; to reproduce and, to adapt 
itself to the varying and everchanging vissicitudes of its environment. 

Proteins represent the main brick—blocks of protoplasm i.e., the 
essential frame-work materials which, together with fats, confer 
upon it, its characteristic soft-hard and pliable consistency. It is, 
however, necessary to bear in mind that the proteins of the 
protoplasm of different animals and plants are chemically different and 
characteristic. This difference is also applicable to the composition 
of different tissues within one and the same animal. For example, 
the proteins of the »@msu—dhatu ( muscle-tissue ), yakrit ( liver— 
tissue ), plih@ ( spleen-tissue ), vrikka ( kidney~-tissue ) and rvakta 
{ blood-tissue ) differ in composition and properties. The differen- 
tiation of tissues within the animal, as well as the species are 
directly correlated to specific kinds of proteins present in proto- 
plasm. The nuclear substance of cells is composed, mainly, of 
nucleo-proteins which have great deal to do with the vital activities 
of the cell, such as metabolism, reproduction and the transmission of 
hereditary characteristics. 


Animals utilise lipids and carbohydrates derived from food to a 
relatively small extent, as structural components of their protoplasm. 
The main purpose these substances serve is in. the production of 
energy required for the working of the body, rnachinery. The func- 
tion of food-—-proteins is, on the other hand, to provide the major orga- 
nic structures of the protoplasmic machine itself, even though, an 
excess of this substance ( proteins ) may also be utilised as a source 
of energy. 


In other words, formed proteins add to the fundamental frame- 
work of every structural component of the cell. They may be 
contrived as fine threads and become fibrils of muscle and nerve 
cells ; they may be incorporated into cellular membranes, granules, 
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and other descrete structures or they may contribute to the semi-solid 
bulk of the cytoplasmic ground-substance. A great part of them 
( proteins ) become part of the apparatus in cells that control them— 
the enzymes and nucleo-proteins. 

Specific synthesis is basic to life-processes. Lach kind of 
protoplasm, in each living cel! — dozs’nt matter to which species of 
dhatu (tissue ) it may belong —rakta-dhatu (blood tissue ), m@a@émsa-- 
dhatu (muscle-tissue), medo-dhatu (adipose tissue ), asthi-dhatu 
( bone-tissue ), n2a7ja-dh@tu ( marrow-tissue ) or any other, increases in 
quantity, using poshaka-dravyas (nutrient materials ), made available 
to its environment. This involves crowth which, in turn, leads to 
cell-reproduction, as may be illustrated with the example of the unt- 
cellular ameba. The synthesis of the cellular protoplasm of this 
animal leads to its growth, i. ¢@., it grows larger in size; with the 
enlargement ofthe cell, the volume of its protoplasm increases faster 
than the area (surface) through which nutrient materials exchanged 
must diffuse. This leads to its reproduction. Thus, one cell divides into 
two ; these, in their turn, grow, likewise, to divide each again, into two 
and so on. In multi-cellular animals, mitosiS contributes to cell-re- 
placement, regeneration or growth in tissues and organs. 


Cell reproduction involves the reduplication of the molecules of 
its protoplasm and, in consequence, the enlarged protoplasm as a 
whole. The molecules referred to here are the proteins of protoplasm. 
For, a glucose or water molecule is exactly like any other glucose 
or water molecule, and if such simple compounds are to be 
duplicated, they have only to be drawn from food sources. The case of 
proteins, however, is different, for, as already stated, the molecules of 
this substance differ vastly. If a particular type of protoplasm is to 
be duplicated, it may not be made available as such i.e., ready-made 
from outside sources. On the other hand, it may have to be syn- 
thesised from appropriate raw-materials. 


The need for constant renewal of protoplasmic proteins—the 
structural blocks of the organism—becomes essential for its survival 
and self-perpetuation. As stated elsewhere, cell—protoplasm, like 
all other dynamic systems, will loose mass, if left to itself. A num- 
ber of factors, such as internal and external friction may wear down 
its component parts ; its liquid portion may evaporate and, injury and 
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disease may lead to the wasting of its structural frame-work. To 
survive, the living protoplasm has to counteract and overcome the 
persistent destructive pull, with self-repair and self-replacement. It 
would appear that the maintenance of the structural integrity alone 
may not be sufficient for the act of living. In fact, (growth, reproduc- 
tion and, for that matter, all kinds of self--perpetuation makes it 
incumbent to ensure an increase of mass, much in excess of what is 
actually needed for self-maintenance. For example, animal locomo- 
tion is dependent upon appropriate structures e.g., muscles. These 
structures are, not only subject to wear and ‘tear of their parts, but 
they also consume considerable amount of energy. 


Reverting to the demands made on the protoplasm by the hostile 
factors of environment-—especially, Gddibhautika and dGdhyatmika— 
with which the organism has ever to contend to survive; any wound 
sustained by injury or inflicted on it by anenemy; any regional shortage 
of indhana (fuel ), any significant change in the climate or season or, 
the mere efflux of time, would prove to be destructive, unless, it could 
manage to maintain a samyata-state (steady state )—all the distur- 
bing influences notwithstanding. It would perish, unless it is able to 
adapt itself, effectively, to changing conditions, resisting here and 
yielding there. Protoplasm, in which the capacity for adaptation Is 
inherent, controls every Jevel of its structural and functional organisa- 
tion, to perpetuate itself. 


It would follow, as a logical corollary that, pound for pound, 
animals have to metabolise more intensely which, in turn, will require 
greater and faster turnover. Thus, more than half of all processes of life 
are intimately correlated to nutrition and metabolisin. Protoplasm; 
therefore, gains in mass, much in excess of what is needed for its 
actual maintenance, by structural metabolism from nutrition and, 
energy metabolism. Synthesis metabolism takes place individually in 
each cell. ‘lhe key to the formation of protoplasm is vested in the 
manufacture of structural proteins and fats. While, it is known that 
fat and carbohydrate are stored the question if protein storage occurs 
is in doubt. An increase in body-protein that takes place during growth, 
pregnancy and athletic training is not protein storage, in the sense in 
which fat and carbohydrate storage is understood. Ina very special 
sense, however it may be said that protein storage relates to the laying 
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down of this important organic substance in tissues and organs. The 
proteins, thus laid down are found’ to be not chemically and 


functionally different from the characteristic proteins of the particular 
tissue and organ in which it is built up.” 

It will be seen from the foregoing that brimhana, which refers 
to enlargement and growth--3aq FaRAiteq WATT A zemnq 5” piiranam, 
which refers to the act of filling or storage-qurrqd RReI agerqdares” 
and gauravam which relates to bulk and heaviness, a consequence of 
brimhanam and piranam-ReARy Jen BAM DHE: represent some of 
the vital functions.of kapha. These are also the vital functions of proto- 
vlasm, both of which, in their turn depend upon an increase of proteins 
contained in them. Sushruta’s reference to the qualities of food 
{ which.pertain to dravyas contained in it ) ingested which contribute 
to the qualities of kapha, would appear to point to their protein nature. 
Says Sushrula: “ kapha is derived from madhura (sweet ), pichchila 
‘viscosity amounting to sliminess) and prakleda (exudate ) etc., 
gunas (qualities or properties ) of the components of food brought to 
amashaya (stomach and small intestine) and, hence, kapha is endowed 
with similar qualities.”"" For, one of the important physical properties 
of protein is varying degrees of viscosity amounting, sometimes, to 
sliminess, as in the case of protoplasm and egg-albumin. 

Proteins generally, occur as colloids’” and colloidal solutions of 
them are extremely viscous 1e., gluc-like. In addition, the osmotic 
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204, The plasma proteins are considered to represent a reserve store of 
protein upon which the body is stated to draw upon during periods of 
protein starvation. 

905. Charaka: Sutra 22: 

Note the qualities of brimhana dravayas which are 
Yoold He (ats Fers STR Rasay | 
QT Hes fed Bae aed Terre~aaq wu (Ibid ) 

506, Dalhana on Sushruta: Sutra 15:4 

507. Wlemadri on Ash. Hri. Sutra 1: IS. 

508. araaig ffeaorcarey WEA 
SUT 4a PSSA HII AZ: UI (Sushruta : Sutra 21:13) 

509. “ Colloids are usually, though not always, amorphous and, in water, 
frequently form viscous solutions. However, the real ‘criterion of the 
colloidal state is that, particles are so much larger than molecules that 
they possess surface, yet not so large as to settle down easily by the 
action of gravity.”’ 

( Bodansky : Introduction to Physical Chemistry; P. 20-Fourth Edition ) 
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power of protein colloids accounts for the retention of water in the- 
gell-system. No doubt, high viscosity amounting to liminess may 
also be exhibited by starch, under certain conditions. Further, the 
viscosity of a liquid depends upon the size, shape and chemical 
nature of its molecules.”’ Protein molecules ( like those of glycogens, 
starches and celluloses ) are classed among colloids. An important 
point that has to be borne in mind, in this connection, is the fact that, 
although animals utilise food- carbohydrates and lipids to a small extent 
as structural components of protoplasm, their chief utilisation is as 
sources of energy required for the working of the body-machinery. 
On the other hand, the main function of food-proteins is to provide 
the major organic structures ‘of the protoplasmic machine itself. 
Thus, Charaka’s reference to the guna@s (qualities and physical 
properties) of substances which promote brimhana, pirana and 
gaurava of the body and that of Sushruta’s, to the qualities of foods 
which contribute to like qualities in kapha, may have a direct bear- 
ing on the protein nature of such substances. 


It would, therefore, appear that the vital functions of kapha, 
under discussion, may refer to protoplasmic growth which, in turn, 
depends upon an increase, by reduplication, of protein molecules ,. 
specific to each species of dhatiis ( tissues ). {In fact, Rapha, corres- 
ponding to protoplasm, makes up cells, which latter, compose the 
dhatis (tissues ) and @shayas ( organs ) of the body. In other words 
the observation of Dalhana that kapha, it is, that performs the act of 
purana ( filling up or storage ) in the body, by its quantity and substan- 
tiality, has to be studied with reference to protoplasm, which is the: 
matter-stuff basic to life. 


Vrishyatwa :—As regards vrishyatwa ( virility and productivity ) 
ascribed to kapha, it is necessary to refer again to re-production and 
self-perpetuation. In fact, these follow logically the cell-growth.. 
There are two aspects to it viz.,(a) reproduction of paramaniis of 


510. The molecular weight of lactalbumin of milk -is sbout 17,000, .of gliadin. 
from wheat 27,000; of human haemoglobin 56,000; of serum globulin 
170,000; of edestin from hemp-seed 300,000; of thyroglobulin from. 
( pig’s ) thyroid 630,000 and haemocyanin from snail blood 6,60,00,000. 

( West & Todd: Text book of Bio-Chemistry, P. 286-1955 Edition ) 
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shariva-dhatis ( body-tissues ), to meet the needs of replacemen: 
regeneration and growth, and, (b) re-production of the multi- 
cellular organism, as a whole. Cell—reproduction is a logical corrolary 
of growth, i. e., an increase of cell protoplasm. The general pattern, 
of reproduction represents the separation or division of protoplasm from 
the parent, leading to the formation of a duplicate organism from the 
productive unit, through what is known as mitotic growth, accompanied 
by development. A universally occuring pattern of reproduction 
involves first, the formation of reproductive cells; second, a sexual 
process in which one of the cells-the sperm or pumbija—of the male 
of the species combines (fuses) with another one—an ovum or 
stribija—derived from the parent of the female of the species and, 
the third, the development of the product of fusion—the fertilised egg— 
into a replica of the parents. 


From the point of view of protoplasinic multiplication, the 
essential phases or stages in the pattern, referred to above, are the 
first and the third i. e., the formation of new cells and their develop- 
ment as new individuals. The precise way in which raw materials 
are built up into distinctive and specific varieties of proteins and other 
complex organic compounds is stated to be governed by specific 
modulators” found within the cell. So long as the modulators remain 
unchanged and unaffected, as long can any new organic molecules, 
synthesised will be the duplicate of earlier molecules. 


At the molecular level, the modulators are represented, generally, 
by enzymes (corresponding, perhaps, to pita). These form part of 


oll. Modulators are represented, at the molecular level, generally by enzy- 
mes. Vitamins and hormones may also serve in this capacity. The 
function of a modulator is to set into motion, a chain of reactions 
leading to appropriate response to stimuli conducted to them. In the 
parlance of biology, a stimulus excites a receptor; the excitation of the 
receptor is transmitted to the modulator through sensory pathways and, 
the modulator sets in, as stated above, a chain of reactions in keeping 
with the nature of the stimulus brought to it, The cellular modu- 
lators are the nucleo-proteins, enzymes, vitamins, inorganic substances 
and hormones. In Ayurvedic parlance, the guanendriyas are the recept- 
ors, the vd!a apparatus-especially, samgnavaha srotamsis are. the affer - 
ent pathways; the pitta organisation is the modulator and the ghare or 
poshaka dravyas are enegry amplifiers while, the kapha organisation 
serves as the effector. 
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the organisation of the cell protoplasm. They (the modulators ) are 
also constantly destroyed and replace] by new ones of the same kind. 
By implication, modulators too should be reproduced. The crux of 
inter-cellular and other modes of reproduction relates to the nature 
of the agency that controls them. According to recent trends, the 
reproduction of the extremely complex nucleo-protein modulators is 
considered to be due to swakarma or self-.governed. ‘The manner 
in which the reproduction of the nucleo—protein modulatore takes 


place is, however, not known. 


The nucleo—proteins :—Vhe nucleus of a cell which represents a 
well differentiated and highly specialised part of the protoplasm 
contains, as its most important cytological elements, the chromosomes. 
Authorities, entitled to an opinion, ascribe to the self--producing 
chromosomes, the capacity to transmit hereditary factors—the genes. 
Genetic and cytological evidence indicate that genes are carried in a 
linear order in the thread-like chromosomes. Genes are credited 
with being the ultimate source of or the control mechanism for the 
production of cytoplasmic enzymes, which are responsible for chemi- 
cal transformations associated with life and its processes. 


Early workers in the field, like F. Miesher ( 1862 ) discovered 
nucleo-—proteins in the nuclei of spermatozoa’™ and pus cells.’’’ They 
demonstrated that these were composed of proteins and nucleic acids. 
Two kinds of nucleic acids are recognised today viz., Ribo—nucleic 
acid (R.N. A.) and De-oxyribose nucleic acid (D. N. A.). The 
former has been shown to occur, for the most part, in the cytoplasm 
and the latter, confined exclusively to the nucleus. 


Nucleic acids are shown to be built up from much smaller units 
vizZ., purine and pyramidine bases, a sugar component and 
phospharic acid molecules. The sugars of the nucleic acid are: 
D-ribose and De-oxy-D-ribose. Pentose nucleic acid appears to occur 
in the protoplasm,mainly, in microsomes and mitichondria, in associ- 
ation with proteins and lipids. The nature of the protein with which 
it is bound is not yet known. The De-oxy-ribose nucleic acid is stated 


912. This has a relevance to the vrishyatwa of kapha. 
513. Refer to the mention made by Suskruta io puya or pus asa product of 
kapha. 
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to be found in the cell nucleus of animals, plants and bacteria, as part 
of their chromosomes. 

The protein fraction of nucleic acid is represented, mainly, by 
histones and protamines. ‘The former is said to occur both in the 
cytoplasm and nucleus, whereas, the latter is found in the nucleus 
only. The nucleic acids are always combined either with basic 
proteins viz., histones or, in sperm cells, with protamines. 

The De-oxy-ribo-nucleo proteins are highly viscous Substances. 
Judged from viscosity characteristics, the nucleo-proteins are conside- 
red to be of high molecular weight. The current estimates of them 
range from one million to three millions. 

Little is known about the metabolic functions of nucleic acids but, 
considerable circumstantial evidence appears to exist for the assump- 
tion that they are concerned with protein synthesis. It has been 
shown that there is always a high concentration of pentose nucleic 
acid in tissues actually producing proteins such as rapidly growing 
tissues, in embryos and young animals, regenerating liver in the 
adult after injury or partial removal. 

In addition, during recent times, the study of the exact part 
played by specific cellular modulators has been facilitated by 
the production, experimentally, of certain deficiency diseases. These 
studies have made available data, as regards the specific functions of 
nucleo-proteins. Experimental studies on the mutation of genes 
brought about by X-radiation have shown that many cells die due to 
the alteration of the structure of their nucleo—proteins. In some 
cases, it was shown that death was due to the sudden inability of 
these cells to synthesise a particular protoplasmic ingredient; but, 
when this constituent was; made good-ready—made in nutrients—the 
cell does not die. From these studies have emerged the theory that 
X~—radiation alter certain nucleo-—proteins which are no longer able to 
synthesise certain enzymes. The deficiency of enzymes, in turn, 
prevents the production of the particular type of protoplasmic 
compounds which lead to the death of the cell, unless these compo- 
unds are made good- ready--made~{from sources outside. Thus, these 
studies have lent support to the current view that nucleo—proteins 
primarily control protein, specially enzyme—protein synthesis. 

It would appear from this and other evidence that nucleo—pro- 
teins are intimately associated with the process of reproduction at the 


. ‘ : ‘ : : - 243 . ‘ 


introduction to kayachikitsa ; : : : ; 


molecular, cellular and multi-cellular levels. Some authorities have 
suggested that genes themselves are nucleo-proteins. Thus, the 
vrishyatwa or the reproductive capacity of all organisms—unicellular, 
multicellular, invertebrate, vertebrate-mammal or non-mammal- ts. 
seen to be intimately welded together with the integrity of their proto- 
plasm which, latter, may be deemed, in the light of this study to 
stand for the kRapha-dhatu ( dosha ) of Ayurveda. 

Sthairya ( sthira and bala), a function, attributed to kapha refer 
to the sturdiness and firmness of the body in general, and the limbs, in 
particular. According to the main commentators of Charaka Santhita, 
Sushruta samhita and Ashtanga Hridaya, sthiram or sthairyam 
relates to kapha, which is stated to confer upon the body its inte 
grity—aieqq’' ; sturdiness and firmness on frikasandhi and, the 
ability of the kapha—sthanas,’’’ to perform their specific function— 
raleazieana— arena eaearazy' and the sturdiness and firmness 
of the various angas ( parts, limbs ) of the body —zemreaa’". 

These descriptions, it will be seen, pertain to the integrity and 
sturdiness ( firmness ) of the body and its limbs. The two functions 
are directly correlated to the skeletal system — the muscular and bone 
tissues ( m@mnsa and asthi dhalis) in particular and, other tissues 
( dhatis ), in general. Ma@msa-dhatu, as pointed out earlier, is one of 
the kaphasthanas (seats of kapha). The form in which kapha 
occurs in these dhatis, as in others, is related to the specialisation of 
their functions, which again, 1s correlated to specific modes of their 
structural variations. It is an axiomatic truth that the structure and 
function are two sides of the same coin— an operational design. ‘The 
structure of an object suggests what function it may have and, the 
function, the sort of structure that would make the particular 
function possible. 

‘Thus, the basic matter-stuff of the dhdfis being kapha, the 
observed physical. (structural) difference between one dhatu and 
another, may relate to the specific function each kind of dhdétu may be 





514. Chakrapanion Charaka: Sutra 18: 51 

515. ater TU Esa TIT: 
Baer 4 Gran a eRe atdat: | (Ash. Hri: Sutra 12:3) 
savamivgy (Ibid. 11 : 23) 

516. Dalhanaon Sushruta ;: Sutra 15: 4 
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called upon to perform. Kapha, in the ma@msa-dhatu, is so fashion- 
ed as to impart to it, its natural stability and capacity to do most 
arduous and strenuous work involved in locomotion, manual labour, 
feats of endurance etc. No doubt, the integrity of this dhatu depends 
upon vata (nervous factor ), rakta ( blood ), Ghdra (food ), vyayama 
(exercise ), agniand rest. It is obvious that the unique characteristic 
of m&@msa which endows sthairya (sturdiness and firmness ) on the 
body and limbs is referable to the gunas ( qualitics ) of kapha. The 
table below furnishes the gunas and karmas of mamsa (as mentioned 
in the samhita granthas ) which, as stated already, are referable to 


kapha-dhiitu ( dosha ).°* 


Physical qualities Functions 

Sthula (gross in form) Sharira—pushti (nourishes and 

Sthira (stable ) strengthens the body ) 

Guru ( massive) Medas~pushti (nourishes the 

Khara_ (rough) medas ) 

Kathina ( tough ) Sharira—lepana ( clothes or 

Shlakshna ( smooth ) covers the body ) 

Murtimat (having visible Mala—pushti (provides the 
form ) malas ) 


Eventhough, detailed descriptions of the functions performed by 
the mamsa—dhatu are not available in the extant editions of the 
samhita granthas, such references to its function as the contribution 
it makes to the sturdinesss and rotundity of the limbs are available. 
In addition, vya@yama ( physical exercise ) is stated to contribute to 
well formed, broad and rotund limbs; lightness of the body, agility 
and dexterity in the performance of work; healthy appetite and 
slimming (relates to the reduction of body-fat )."” These refer to 
the skeletal system and, in main, to the skeletal muscles. 


518. wad fet qldngugracareaqae ate aiday ( Charaka ). 
szaq (Ibid. Chi: 15); axgig (Sushruta: Sutra 15) 
Hae: gfe: (Ibid.) aia: (Ash. Sam: Sutral9) & 
wage ( Ibid ), 

519. waa eharaey aialsiq: Aza: era: 
aamataraed arragraaa wu ( Ash, Hri; Sutra 2 : 10) 
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A mention was made earlier to the terms ojas and bala which. 
according to Charaka, are paryayas( synonyms ) of kapha.” Dalha- 
na, in his commentary on Sushruta’s description of the balaluksha- 
nas \ objective signs of bala or strength and vitality )"! has observed 
that the terms osas and bala, in this context, are used as synonyms, 
for, from the point of view of chikitsa ( therapeutics ), the two are 
identical. However, they are different and distinct, in the sense, 
the former is the cream (essence ) of all dh@tus (tissues ) and 
it represents the upachaya-‘lakshanas (the signs of growth and forma. 
tion). In addition, it possesses rapa (form), rasa ( taste ) and 
virya (power, potency). The latter, on the other hand, is lo be 
determined by one’s power (capacity ) to lift and bear heavy loads 
etc., aRawmle akneyzey—and, it does not possess rizpa (form ), rasu 
(taste) and virya (power, potency )””. 

Citing a cross reference, from an eariier description cf bala. 
furnished by Sushruta, Dalhana has observed that “ Ahdra ( nutrition , 
is the primary source of bala, varna and ojus. The origin and 
maintenance of all forms of life are to be, ultimately, traced to Ghar 
(nutrition). Bala is karma sadhana shone (the power to perform 
work ) which has to be deduced from vy@yima (pnysical exercise). ues 

Commenting on a further elucidation of bala offered by 
Sushruta that, “This bala, which refers to sthiropachitamamsata 
( integrity born of well formed, well knit, compact, and stable 
musculature ) confers swara and varna (voice and complexion ). 
It enables the performance of work (overcoming forces of opposition) 
and also enables the bdfya (external) and @bhyantara (internal } 
karanas (instruments, parts or organs ) to’ perform their respective 
functions )””" says Dalhana “ sthiropachita mamsata is due to bala, 


Taree ee 


92), Wea, Ts Se... a ata: ea: ...! Charaka: ( Sutra 17: 117 ) 

O21. gama avatar qa seaghena: | ay Tardat sera agar wet: qoteadaaed Sta1- 
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which is the essence of all dhatus. It isan index of upachaya. 
Sarvacheshta means the kaya, vak and manas. The term aprati- 
ghata refers to the power or capacity which overcomes opposition. 
This power is due to hala which is to be deduced from 
bharaharanadi."””" 

According to Chakrapanidatta, the reference to mamsa 
here, pertains to the performance of observable activities and, 
in the present context, the mention of sthiratwa and upachitatwa 
of the body would require the inclusion of other dhafis also. 
Sarvacheshtisu apratightta, in his view, would refer to the power 
implicit in bala to overcome forces of opposition, in the performance 
of work or actions.” 

The following points of importance emerge from the foregoing 
citations from Sushruta and his two commentators :-— 

(i) These references relate to the capacity of the body to per 
form work, especially, manual, such as physical exercise, the lifting 
and bearing of heavy Joads, locomotion and, in fact, all activities of 
the body and mind (including speech ). 

(ii) These references have laid emphasis on well-formed, well- 
knit, strong and compact musculature of the bodv to which are corre- 
lated sthairya and bala. 

(iii) The mention of apratighata, in this context, is significant. 
It is seen to refer to the power that counteracts and overcomes such 
physical forces as gravitation that oppose actions, like the lifting and 
bearing of heavy loads. ‘These relate to the integrity and tone of the 
muscles of the body and their protoplasm. 

(iv) In fine, bala, in the present context, refers to the mamsa-— 
dhatu and the energy this dhatu evolves from the indhana ( fuel ) i.e.. 
ahara (nutrition ) supplied to it, for the performance of its functions. 
‘Che qualities and functions of m@msa (muscle ) described by Sushruta 
and his two commentators are, as will be shown hereunder, seen to 
be borne out by contributions made by modern physiology and 
bio—chennistry. 

220. 4a ted) Ret araad Cae wa aa, BP Wetafa araaeAegy 

SATA SaMAeAM Hea, TACANTOUFAMMPTM F54,... (Dalhana on the aobve ) 
526. aid Be attsaaart aie, AAT araat RaveamaPaacaataey ep FAA lee. 

adteraalaaa sta ATASOIATSIN asdarabenieaataaay Az: | 

( Chakrapani on Sushruta: Sutra 15 : 20 ) 
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According to these contributions, the muscles of the body are 
responsible for all movements—internal and external. Applied to 
an inert skeletal framework, skeletal muscles of the body cause this 
frame—work to move, as in walking, running, jumping and lifting. 
Supporting this activity, there is a special kind of musculature in the 
heart — hridaya ( cardiac muscle ) which, by its constant contracting 
and relaxing enables this organ to beat and supply blood to all parts 
of the body. Still a third kind of muscle-tissue makes up the 
viscera— pralyangus — viz., the organs of the body such as the stom- 
ach ( tirdhwusmiashaya ), intestines ( kshudra and sthilantras ), and 
some glands. Visceral muscle is responsible for such internal activities 
as the churning of the food in the stomach and passing it through the 
intestine. 


Muscular tissue accounts for 40 to 50 per cent of the body— 
weight, the percentage being a little greater in men than in women.*’ 
About half of the physical and chemical metabolic processes take 
place in muscle--tissue and, at least, three--fourths of the total metabo- 
lism ts due to muscle activity, during severe exercise. Muscle tissue 
is composed of specialised cells. Hence, the characteristic functions 
of this tissue reflect those of its cells. Two important characteristics 
of the muscle--tissue are excitability and contractibility. A muscle, 
when stimulated has the ability to become shorter and thicker. Work 
is accomplished by the contraction of the muscles. Cardiac--muscle- 
tissue exhibits extensibility, when the chambers of the heart are 
distended, as they fill up with blood. Lvenso, visceral muscle shows 
great extensibility, as when the stomach 1s distended by the accumu- 
lation of food or when the urinary bladder is distended by the accumu- 
lation of urine. The capacity to be stretched and to recoil back to 
its normal state—elasticity—is an essential feature of muscle tissue. 


Recent investigations have shown that there is a definite relation- 
ship between different types of muscle-tissues. Bozler (1941 ) showed 
that there are two types ot smooth muscles, viz., multi-unit and 
visceral. The former has been shown to bear a close relationship to 
skeletal muscle, in that, it is composed of small motor—units which 


527. Over 35% of body weight in woman and a little over 40% in men. (De 
Coursey: The Human Organism:  p. 78, 1954 Edn. ) 
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are innervated by motor nerves. This type of smooth muscle is for- 
med in blood vessels; arrector muscles of the hair-follicles, the 
nictitating membrane and the intrinsic muscles of the eye. The table 
furnished by Bozler extracted below will be instructive.“* In the 
syncytial musculature, 


Many units Z 
Skeletal ; y  Multi-unit | 


Striated motor nerves | Smooth— 
muscle } ,_|,: Syncytial i zs muscle. 
Cardiac ; SS anc Visceral 


the protoplasm forms a continuous network and, therefore, a contrac- 
tion wave may spread over the entire muscle. The contraction, in 
this type of musculature, is highly automatic. Common examples of 
visceral muscles are, those of the intestine and uterus, the muscles 
found in the tubes of the respiratory system, muscles of the urinary 
and genetal ducts. 

As pointed out earlier, the properties of the muscle fiber (cell ) 
are directly correlated to its protoplasm—the sarcoplasm as it is 
known-which is enclosed in a delicate, albeit, strong sheath, known 
as the sarcolemma. The muscle-nuclei—they are many—lie just 
underneath this sheath. IT ibrils are found embeded in the protoplas- 
mic-fluid base. They are tiny striated threads which run lengthwise 
within the muscle fiber and represent the essential contracting ele- 
ments of the muscle fiber. Eventhough, the mechanism which is 
responsible for bringing about the shortening of the muscle fiber con- 
tinues to be a subject of intense investigation, still, it is considered, in 
the light of more recent researches, that the contraction is due to 
physical and chemical changes that take place in the structure of the 
long chain molecules. The contraction of muscle fibers may, there- 
fore, be induced by the actual contraction of the molecular chains 
within the fibrils. 

Investigations, as regards the mechanisms by which a loose semi- 
fluid substance, like protoplasm, could exert a powerful pull, as in 
the case of muscle, has turned to the protein of the muscle fiber and 
certain organic phosphates with high energy-bonds. Of the several 
proteins present in the muscle fiber, two proved to be of considerable 


528. Bozler E.: “ Action Potentials and Conduction of Excitation in 
Muscle ” ; Biol. Symposia 3 : 95-109 (1941 ). 
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interest, in their relation to contraction. These are the proteins, @ctz7 
and myocin, which combine to forma complex and highly viscous 
colloid known as actomyostin.”*’Since the filaments of actonzyosin do not 
fold but remain straight, it is considered that contraction is truly a 
molecular phenomenon. 

Apart from the peculiar nature of the proteins of the muscle-- 
protoplasm, which confers upon it the power to contract and become 
short and tough, the tonus or tone of the muscle, is another impor- 
tant factor that adds to its sturdiness and strength. Muscle tone, in 
the case of the skeleta! muscles i. e., the #z@msapcshis of the angas 
or limbs, is dependent not upon the muscle fibers themselves but 
upon their connection with the central nervous system. It has been 
shown that, if these connections are severed, the muscle becomes 
soft, flabby and looses its tone. The importance of muscle-tone rests 
on the fact that tonic contractions in muscles concerned with posture 
helnos the individual to stand erect, for long periods. [or example, 
the muscles in the back of the neck hold the head up; jaw--muscles 
keep the jaw closed and the muscles of the eyelids keep the cye open. 
Muscle--tone promotes coordination in muscular activity and the speec 
of contracttion. 'Whena man is mentally depressed and tired or he is 
in a state of ill-health, the eyelids appear heavy, the eyes dull, the 
facial muscles sag, leading to the expression of the feeling of being 
“done up’ or ‘down and out.’ 

Cardiac and smooth muscles also exhibit tone. Smooth muscles 
in the walls of blood-vessels, maintain a state of tonic contraction. 
The heart beats and pumps blood against the resistance of muscles 
in the walls of the arteries to maintain blood pressure. Good diges- 
tion is, partly, promoted by good tone in the muscles of the digestive 
tract. Tone in the cardiac and smooth muscle is not entirely depen- 
dent upon their connections with the central nervous system, since 
both kinds of muscle exhibit tone, eventhough, their nerve connections 
may be severed. Physical exercise and conditions associated with 
good health increase the tonus of muscles. Lack of exercise or illness 
may produce the opposite effect. 


529. Actomyosin is a highly viscous material, representing a compound of 
myosin and actin, in a ratio of 3:1. This substance has been shown to 
be built up into miscelles-the fundamental contractile unit of myofibril. 

( West & Todd : Textbook of Bio-Chemistry: 2 Ed. ) 
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It will, thus, be seen that balam and sthairyam of the body in 
general, and the limbs in particular, relate directly to the kapha in the 
mamsa—dhitu. Balam,as can be judged by vydvama.shakti, is a 
function which depends upon the integrity of the m@msa and asthi-. 
dhatis.”” These dhatis in their turn, form part of the kapha organi- 
Sation of the body. 


OJAS 

Resistance to decay and degeneration of the body and ( natural ) 
immunity against disease. 

The second and, perhaps, the more important aspect of the several 
functions ascribed to kapha, relates to the contribution it is stated to 
make : (i) to the prevention of decay and degeneration of the different 
species of dhétiis (tissucs ) of the body and, (ii) to the prevention, 
inhibition, and arrest of the forces (or factors) that cause disease, their 
virulence and streneth. 

A mention was already made on page 218 to Charaka’s observa- 
tion that kapha, in its normal states of functioning, represents a pote- 
ntial source of strength and power tv resist decay and disease and 
that, not all constitutions are equally capable of vy@:lhi-kshamatwa. 
Likewise, Chakrapinidatta’s interpretation of the term vyddhi-ksha- 
matwa as vyadhi-bala virodhitwa (antagonistic to the strength and 
virulence of disease ) and vyddhyutpada vibandhakatwa (the capacity 
to inhibit, contain, fix or bind the causes or factors of disease was 
mentioned. Charaka was also cited as describing bula as the factor 
that destroys doshas (disease causing factors)—aeé ee ( atqat ) 
frrara atari ( teem) 

These references focus attention to :— 

(i) the property of kapha which prevents, resists and overcomes 
such factors as are produced, in the course of the vital activities of the 
organism, as may lead to decay and degeneration of the body. A few 





530. It may be noted that both ma@msa and asthi, according to Ayurveda, are 
composed predominantly by dravyas which helongto parthiwa group and 
their physical chararacteristics are identical i.e., guru, kathina, khara 
sthila, sthira and murthimat. In addition, the functions of asthi are: 
aharana, majja-pushti, and mamsalambana. The obvious difference 
between the two, relates to the relative preponderence, in their respective 
kapha, of ap-dravya. This difference is merely a variation of the kapha 
or protoplasm of these dha@tus—parthiwa being the invariable constituent, 

531, Charaka: Chi. 3: 16; and 45 a@ Zi9et qt a=4 FHITA, uv (Ash. Hri; Chi 1:49): 
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examples of such events are prameha ( diabetes mellitus ) and pandu 
( anamias—including nutritional, pernicious and leucaemic_ types ). 
To these may be added arbdudas ( malignant and other tumours such 
as cancer ; premature senility; natural chanees—degencrative: that take 
place in old age, mal and/or impaired-nutritional states, starvation and 
such psycho-somatic stress conditions as bha@ya (fear), krodha (anger, 
rage ), kdma (libidinal impulses), shoka (grief), dhyana (intense 
intellectual work ) etc., and, 

(ii) the capacty of kaphato provide the body with an appropriate 
substance ( or substances ) which contains, inhibits, binds, neutralises 
or deatroys virulent factors of disease—essentially ddibhautika in 
nature. 

The former events, obviously, relate to the capacity of kapha to 
make available, during the course of its synthesis and maintenance 
metabolism, substances (which apparently resemble the qualities of 
their substrate i. e., kapha) and the presence of which in vrasa-rakta 
( circulating blood, its plasma and serum ) confer adequate protection 
to the dhatis (tissues ) against decay and degeneration. ‘The latter 
events, on the other hand, appear to relate to immunological factors— 
cellular and humoural-that destroy or bind (contain) or neutralise or 
resist or overcome disease-causing agencies (possibly, ddibhautika 
in origin, implying bhitas or living creatures—those that inhabit the 
body—both sahaja ( avaikuarika ) and vaikadrika and other microbial 
agencies and viruses which invade the body, either to parasyte 
or kill. 

Before proceeding to an appraisal of the implications of the 
interpretations above, it is necessary to take note of the fact, that the 
term ojas, has been stated in the samhita granthas to stand, not only 
for sleshma*™” but also for vasa” and rakta.®" It is seen, in addition, 
that a reference has been made to two kinds of ojas viz., ardhanjals 
ojas and ashtabindu ojas by Chakrapani datia. These are important 
and significant, in the context of wyddhikshamatwa, interpreted both 
as vyddhibala virodhitwa and vyadhyutpada-vibandhakatwa. The two 





532. arta saltareqisa: | (Charaka: Sharira 7: 15 ) 

533. weatsiaeta: (Ibid. Ni. 4:7) 
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kinds of ojas have a direct bearing on body’s defence against decay, 
degeneration and infection. 

Sleshma and 6Jas: Charaka has made a mention of sleshmika 
ojas, though his commentator Chakrapanidatta has differentiated this 
from another, the ashtabindu djas. Says Chakrapanidatta: .“ By 
sleishmika ojas is meant here, that which is not the ashlabindu Ojas. 
It is transported through the djavaha dhaninis and is similar, in 
quality, to shuddha-sleshma. Itis ardhanjali in pramana. Two 
kinds of Cjas viz. para and apard have also been described (by 
Charaka ) in the chapter on arthe dasha mahamiultya. ”** 

In the chapter, referred to above, Charaka has described para 
ajas. In commenting on this type of djas, Chakrapanidatta has 
observed that, “The implications of the description of two kinds of 
Ojas viz., para and apara are: the quantity of the latter kind of djas 
is described in terms of enjali-pramana. As stated by Charaka, 
the quantity of sleishmika Ojus is ardhGnajali. The quantity of 
the para type is less.” Citing other authorities, he observes: “The 
quantity of para-ojas is eight bindu (drops) and it is located in 
hridaya. The scat of apara-ojas ( ardhanjali ojas ), on the other 
hand, are the ten dhamanis connected with hridaya. ‘There is 
a deficiency of this ojas in prameha and, the patient continues to 
live, this deficiency notwithstanding 7.°°S 

The qualities of ojas described in the samhitz granthas assume 
importance, in this connection. According to Charaka, ‘ the colour 
of slcishmitka ojas is white, slightly reddish or yellow, resembling the 
colour of ghee; it is sweet in taste, like honey and, has the smell of 
laja.””*’ According to Sushruta “ ojas is somatmaka (cooling, watery) 


535. sikaseiwa geaqaa agiiszass acaiatetae: aotacadiage Rae 
sSsHAMAINET se IAAL TATA | Sirstr A TUT Bir ATA BRAGA | 
(Chakrapani on Charaka : Sharira 7: 15) 
536. wersaseT) Ga Baas TTA uae 3 , TAS STSMaTMAG ag“ TAIZIIUTAT 
saRapeiaa: ) ga, Hea a. Wasted ety asl ae TNAPeatay ” 
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esa: eaq | au seesdisaaudiadaa: Sra, arehest, ser fe 
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(Chakrpani on Charaka: Sutra 30: 7 ) 
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snigdha (viscous ); shukla (Clear white); shita (cold in potency ); 
sthira (responsible for promoting the stability and strength of skar7- 
yavayavas (or organs of the body) ; sara (prasaransashila or capable of 
flowing and permeating through ); v/vektam ( pratyagra or foremost 
in action; nutrition of the best quality); strudu (soft): mritsna 
(slimy ) : prandyatana (the seat of life) and utfama (the best ye 
Describing its functions, he notes : “The entire body, with its limbs and 
organs, is permeated with ojas and a loss (deficiency ) of it leads to 
wasting, decay and destruction.””* 


Commenting on Sushruta’s description of bala and Ojas, men- 
tioned earlier, Chakrapinidatta observes: “Now, @jas, which is the 
sara (essence) of all dh@fis is not different from them ... ... There is 
really no difference between the two .....°"" Charaka has compared 
the origin of djas with that of honey gathered by bees from various 
flowers and fruits. QOjas, likewise, in his view, is derived from all the 
dh@tiis, that is to say, all the dA@tits contribute to the making of it.°” 

Discussing the identity of the ojas described by Charaka, Chakra- 
panidatta has cited contemporary views viz., “ Ojas is the sara 
(essence ) of all dhatis. Some hold that it is an upadhatu. Dhatis 
support, nourish and sustain the body. QOjas, while supporting the 
body, does not nourish it. Hence, it is not the eighth @hdfu. Some 
consider 0jas as a shukra-vishesha (a special form of the male—repro- 
ductive element) but that, it does not contribute to mental pleasure 
(as does shukra)??”. 


As regards the mode of transport and circulation of this Ojas, to 
which all dhdiiis are stated to make a contribution, Charkrapani- 


538, Sst: danas Raed sas aia at aw) AP Bs Fe ITAA TAA 

Be: arasaera eget vara Aiea: azarae ated aration 
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datta notes that, “ param teja which is the sdva of all dha@tus (com- 
parable to the ghee of the milk and the honey of the flowers and 
fruits ), being located in the hridaya, mixes with rasa, and circulates 
through the dhamanis and performs ( actions spoken of as) tarpana 
of the entire body. It represents the bala of all dhatis and is present 
in the organism, from the time of the fertilisation of the shonita 
(female reproduc-tive element) by shukra (the male reproductive 
element ), due to its sevakarma (natural power )’?* 

Describing the vital role heart and circulation play in the 
distribution of slezshmika Ojas to all the tissues of the body, Charaka 
says: The dasha mahtniila dhamanis are the channels of transport 
of Ojas to the entire body ...... They are spoken of as damanyah, 
because, they pulsate ; as srotanisi, because, they permit the exuda- 
tion ( filtration, diffusion, permeation) ‘and sivd@s because, they 
maintain a steady (and continuous ) flow of rasa-rukta.””™” 

The importance of sleishmika 6jas, its production and distribu- 
tion vis-a—vis kapha; the significant contribution it is alleged to make 
to the protection of the body against decay, degeneration and disease 
can be understood, better, by a study in cross-section, of such 
conditions described by Sushruta as oj6-—visramsa, 6j0-vydpath and 
ojakshya. These conditions would appear 


542. aeut aa: alt qangeidtd waded wardsiai aecesisar: aan: a leat eqaaa- 

CAAT AR Ua Ty THAME AEN: Sad att alata assqe agai walt, a¥- 

Naa sane atanaawa eehonr azis: | 

: ( Chakrpanidatta on Sushruta: Sutra 15 : 99) 

543. da gaa Rea ReIgel Aaear | 

alsa wie eres BAA | 

CAA BAI: SAN BATS Biwov(cae: | 

( Charaka : Sutra 30: 8-12 ) 

Note :- These passages are significant, in the sense, they describe in 
simple terms, the different aspects of circulation, with heart as their 
root. There is no doubt, about the existence of morphological and 
functional differences between dhamanis, srotamsi and siras ( including 
rasavaha srotamsi), which, according to Charaka’s definition, would- 
appear to correspend to arteries, capillaries and veins (including the 
lymphatics ). The identity and difference between one another of their 
structure lie in the fact that, the heart and the entire vessel system 
have been shown, to-day, to be lined with a single continuous layer of 
smooth flat cells. These constifute the entire wall of blood and lymph 
capillaries. But, in larger channels, muscle and fibrous elastic tissue 
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Symptomatology of Gj6 visramsa: Ojé-visramsa or the impair- 
ment of the distribution of djasto the dh@tus, due to its leakage (or 
escape ) from the dhatuvaha srotamsi, is stated to cause sandhisleshana 
(looseness of the joints), edtrasdda (inertness of the extremities ), 
dosha chyavana (displacement of the doshas from their respective 
locations ) and kriyasannirodha (impairment of the functions of the 
body, including va@k or speech and manas or mind ).”" 


Ojo-vydpth: This condition relates to the change in or modification 
of the natural properties of djas, under the influence of vitiated doshas 
It is stated to present the following symptoms: “ stabdhaguru gatrata 
(inertness and heaviness of the extremities), v@tasopha (anasarca 
due to vata), varnabheda (discolouration of the skin or change of 
complexion ), gl@i7 ( fatigue of the senses ), taxdru (drowsiness ) and 
nidra (sonnolence).”’" Ojakshaya: This condition represents the 
outcome of loss and wasting of Gj7as and it is slated to present the 
following symptomatology: mzrcha (loss of consciousness ), mamsa- 
kshaya ( wasting of muscles), moha (stupor ), pral@pa (delerium) and 
mutrana ( death ).°" | 


envelop the lining layer. The wider the vessel, the sturdier and thicker 
is its wall, Arteries, which bear the brunt of internal fluid pressure 
are, particularly, thick as compared to the veins or lymph vessels. 
Arterial blood flows in rythmic spurts, in keeping with the rythm of 
the heart. As each spurt :of fluid impinges on the walls of arteries, it 
gives rise to pulse vibrations. Likewise, as the distance from heart 
increases, arterial spurts become less and less forceful. By the time 
blood is through capillary vessels and has reached veins, it no longer 
spurts and flows in continuous even stream. Thus, between them, the 
hridaya, dhamanis, srotamsi and siras—including the rasavaha srotamsi 
constitute a single circulatory unit, which regulate the proper flow of 
blood, supply nutrition to and remove waste products from the dhatus. 
n44, affaaseat asia az etveqad Gearatettraay | 
( Sushrauta : Sutra 15 : 24) 
Note: Daihana has recorded the views of other authorities, according 
to some of whom, .doshas are considered to be responsible for the dis- 
lodgment ot ojas—‘ 21%: #731 =7a¢44iza: ’» and according to others, the 
reference to displacement of doshas pertain here to malas or waste 
products of the body-’’  @my=qaq yaaieraay 
( Dalhana on the above ) 
545, <aeaaEenaa Tae eANt wana far a ( Ibid. ) 
246. geal ataarty Are: wart aera a aan = ( Ibid) 
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A careful study of the foregoing will show that, djas (to the 
formation or production of which, all sh@riva dhdadtus—body tissues 
-contribute their sara) is purveyed to all tissues and organs of 
the body from the heart, through the arterial system and capillaries— 
the medium of transport being rasa-rakia (the circulating blood ). 
In addition, the study of causes alleged to bring about uvtsramsa, 
vyadpath and kshaya of djas shows, that these etiological factors 
range from trauma (both physical and microbial) to  psycho- 
logical stresses—including, in batween, malnutrition and wasting- 
diseases. These etiological factors, it would appear, depending, of 
course, upon the extent, degree and intensity of their operation, may 
result. in the production of the one or the other of these three condi- 
tions. It would be scen, by the same token, that the symptomato- 
logy of visramsa, vyadpath and Rkshuya may occur in various 
conditions and diseases~-ranging from physical and mental fatigue to 
acute and chronic, mild and severe typey of diseases. As examples of 
acute diseases may be cited pneumonia, diphtheria, cerebro-spinal 
fever ( meningitis ), typhoid and such other intectious—toxic fevers, 
described in Ayurveda, under the heading, sannipata jwaras. 

It is of importance to note, in this connection, that the term 
hataujas has been used by Sushruta, to describe a special variety of 
sannipata jwara, known as the abhinydsa. ‘This variety is seen to 
present a symptomatology, characteristic of a highly toxic state 
in lobar pneumonia, with rapidly failing resistance augering an 
impending collapse. The signs and symptoms of the abhinydsa are: 
“slight or imperceptible (low or even sub-normal ) temperature 
attended with a sub-comatose state, failure of vision ( and perception ), 
loss of voice, cracked tongue, dryness of the throat, the suppression 
of stools, perspiration and micturition; the watering of the eyes, 
hardness of the chest, aversion to food, dullness of complexion, 
difficulty in breathing and delirium.” °*’ Sushruta has also made 


547. wee wee) FT VITA aT 
AMAA ASeIaT Breage eaeAy: UI 
BUSSE: WrHs: Vzaegrasa: | 
aren Fipaesar ( araapaaaa: ) ase TARA: UI 
nataada: ..°. aarataearga: | 


aaarqraaeareeat sa aAAAT A | 
(Sushruta : Uttara 39 : : 38-40 ) 
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mention of a condition, in the course of sannipata jwaras, in which 
the distribution of 3jas to tissues and organs of the body may be 
interfered with, due either to leakage or loss from or obstruction to 
the channels of its distribution, known as dj6nirodhaja. The sympto- 
matology of this sannipata state is as follows :— 


“ The symptomatology of sannipata jwara in which, the excited 
pitta and vayu bring about the visramsa of dj6dha@tu are: inertness 
of the limbs, chills; fits of loss of consciousness, whether the patient is 
awake or asleep, somnolence; delerius mutterings, horripilation, loose- 
ness of the limbs, low—fever and body pain.” ** 


The acute conditions cited above are illustrative of states in which 
a pronounced loss of djas is stated to occur, together with an interfer- 
ence with the production, and distribution and, destruction of.this vitally 
important substance, coinciding with an extraordinarily hightened 
state of susceptibility to increased microbial activity and, to toxins 
produced by microbial agencies. 


Ayurveda has also envisaged other conditions, -which are slow to 
develop and, are chronic and, which cause profound wasting and destr- 
uction of the body tissues. According to the ancient Ayurvedic view, 
these conditions arise as a result of metabolic abnormalities leading 
to diminished production of djas; loss of integrity of the dha@tuvaha 
srotamsi and the consequent loss of this substance due to leakage or, 
in the alternative, its non-supply, due to obstruction of these svotamsi 
of even the qualitatively deficient djas to the dhatis. These events 
are stated to establish, in the organism, an increased susceptibility to 
such diseases as rajayakshma (pulmonary tuberculosis). Charaka 
has furnished a vivid description of this phenomenon in the sam prapti 
of this disease. After reviewing the manner in which nutrient mate- 
rials are normally metabolised and assimilated by the dhatus, 
he observes: “Due to the obstruction of the svofamsi; as a result 


948. sist Maraa 7e7 (VaABaaeAA | 
a aera at Waa: (waa ATR AAA: +) 
SY HARA Rea FAIA | 
SEAVA BAST Fea aAIzA: I 
HAAYT SH aT WA East Pye 1 
( Sushruta : Uttara 39: 43-45 5 
949. Refer to dhatwagni paka on pages 213 to 217? 
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of a deficiency of nutrients of rakfadi dhatis; lowered functioning 
of dhattishmas ( dhatwagnis) and apachaya (catabolic events), the 
food ingested, which when subjected to the process of digestion in 
the koshta is changed into malas (become degraded ). In consequence 
little of nutrition, if any, is available for the production of djas.’”°” 

The example cited above relates to diseases which, according to 
modern medicine, are specific infectious-toxic diseases. These call for 
specific immunological reactions to afford protection against specific 
etiological factors. There still remain a large number of non-specific 
diseases —long standing and slowly developing—which involve wasting» 
decay and degeneration of the body elements due, according to 
Ayurveda, to (i) the production of deficient ( qualitatively and 
quantitatively ) djas and (ii) the loss of even this impoverished kind 
of djas from its channels of distribution. Madhumeha ( diabetes 
mellitus ) is an example of such a condition. Says Charaka, des- 
cribing the samprapt: of this condition: “ Vata, by its ruksha guna 
changes the djas which is madhura (sweet) in nature into one of 
kasha@ya (astringent ) and transports it to the miztrashaya (urinary 
apparatus ), leading to the causation of the condition known as 
madhumeha.’’” 


The quaint way in which the pathogenesis of madhumcha has 
been described apart, the only important point to take note of, in 
this description, is the suggestion that (i) the djas produced in this 
condition is qualitatively deficient and, (ii) even this impoverished djas 
is lost to the body through urine. The case of panduroga is equally- 
significant. Observes Charaka, describing the sampraptt of this 
condition, “Dominated by pitta, the excited dosha-triad vitiates the 
dhatis, which latter loose their integrity and are rendered heavy. 
Subsequently, varna (complexion), bala (strength, vitality and resis- 
tance) and. sneha (viscosity, unctuousness ) which are the gunas of 
djas ( qualities which djas confers upon the body) are depleted by the 


550. otcaar aera wardlat 4 ded | 
PAT AIT UAT TAA | 
aera Vaegitadt Feasar | 
aeivaa ag wa: err aes 
( Charaka : Chi. 8 : 40-41 ) 
551. Shp gainer, aay tenga: emaaaMdusr graasitaeia, ag adhe urd 
( Charaka : Ni. 4: 37) 
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vitiated doshas and dhatiis. In consequence, the’ individual suffers 
from impoverished rvakta and medo-dhatis (corresponding to the 
blood and adipose tissues ) and devitalisation. He is then affected by 
nissara (loss of the natural integrity, tone and strength of the dhatis 
or tissues ), skitilendriva (impairment of the integrity of the senses ) 
and vaivarnya (altered or abnormal colour or complexion of the 
body ),2 852 

The examples cited above are a few among the many non—spe- 
cific diseases in which, the proper production and distribution of djas 
is stated to be reduced and interfered with due to the operation of 
non-specific etiologcal factors —@dibhautika ‘and Gdhyatmuka, such as 
trauma, wasting diseases, fatigue, malnutrition ( pramitdshana, 
alpashana and visham’ishana ), starvation, emotional conflicts, 
stresses and mental imbalance such as anger, grief, cares and anxieties, 
fear etc., cause internal stress which, in turn, cause digestive and 
metabolic disturbances. These, in their turn, obviously interfere with 
the production of the proper quality and in required quantity of 
sleishmika Gjas and its distribution to the various dAdtiis and 
avayavas. 


The nature and mode of production of djas :—It was mentioned, 
elsewhere that Gh@radravyas (nutrient substances ) supply materials 
from which the body builds up its structural and functional elements. 
Shleishmika ojas, like the doshas, sleshma and pitta, and dhatiis viz., 
vasa, rakta, mamsa, medas, asthi, majja and shukra, are also produced 
from @haradravyas, since converted into nutrient or poshaka dhdatus. 
The qualities of Ghavadravyas with which kapha dosha and dhatis 
like rasa, mamsa, medas, majja and shukra are nourished and 
built up are stated to be the same as those that contribute to the for- 
mation of shleishmika djas. These qualities are: guru, bahala, snigdha, 
pichchila, manda, and sthira.””’Likewise, the origin of kapha has been 


552. aan: ara, Te Era aay 
Raet ae aaat Med Haws u 
aat TASES FT WH sBaaN sa: | 
aaa say Areeqaye | 
MseMeseazepy art: Bess: 


( Charaka: Chi. 16: 4-6) 
553. Charaka: Sutra 22 : 13-14. 
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traced to the sweet, slimy, aqueous and exudative qualities of the 
Ghara-brought to the Gmashaya and that, therefore, kapha has been 
stated to be endowed with like qualities.“* A few examples of articles 
of food —-of both vegetable and animal origin—which are stated to 
possess these qualities and which promote bala, vrishyata and shle- 
shma, mentioned in the samhita granthas are furnished in the table 
below. 


Aahra dravyas which are Balya, Vrishya & Shleshmala 


Vegetable origin Animal origin Fruits Drinks 
Shuka dhanyavarga The mimsa ( flesh ) 

—shali (a variety of of prasiha, 4anipa § Upodika’’ Milk’” 
rice” ) and vanachari Kharjura Ikshu 
Shashtika® animals”™” (dates)°*” (sugarcane)’"® 


Yava ( barley )*" 

Godhiima ( wheat )*** 

Shami dhanya varga Aja~-mamsa Mridwika 
(the flesh of goat)°”> ( grapes )*" 

Masha ( black-grams )”” 


Tila™ Amra 
All other shimbi Avika-maimsa ( mango )*"4 
grains.” (the flesh of sheep)" 


Barhi ( peacock )””* 
Hamsa ( goose )*”® 
Charanayudha ( fow! )* 
Chataka ( sparrow )”* 
Matsya ( fish )"” 

Anda (eggs ).*” 


554. Sushruta : Sutra 21:13 
555. altar 3 faure | Raraueaarear: | 
agicya ga: ara ag: BRA: u ( Charaka : Sutra 27 - 10) 
556. afta: Ravdisae: earsieaives: Reareye: | ( bid. 13 ) 
557. Beals alaisys: eaigaeaaysaa: | 
weave aEWTA eI: LOVNTAEAT (Ibid. 19 ) 
( Continued on page no 262 ) 
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The latter, in special, have been valued as productive, particula- 
rly, of shleshma dhati and djas*". Examined from the point of view 
of recent contributions to nutritionology, the food articles mentioned in 
the table above are, for the most part, nitrogenous ie., proteids in 
nature. 


( Continued from 261 ) 


558. Farraegraey ayy: cargeiraa: | 

sfaar geo goy: fara: eT ae: un (Ibid, 21) 
559, S37: ON araet: RAPT BA WE: | 

aeql ans: Gea ary: sitq zz wu ( Ibid. 24 ) 
560.  fardro) ayqueam: Ewa: Keres: | 

ray: Be aoqay aan: ERTE_ (Ibid. 30) 
561. aya: aaa wert aed) meporrferrer: | 

eelel aehnion farsa Breas i) ( Lbid. 31 ) 
562. get ASP TANITAT SA STITT: | 

TRONS IAI FITITTIAT: Ai 

aw: Ft araer: aHaGalasaar: u (Ibid . 56-563 ) 
563. araaftareteara arannragisar | 

Mreaquarzaaeyer gery ( Ibid. 61 ) 
564. afd wafiaarge geonniaeR uu (Ibid. 62 ) 
565. awiaataturfiraaraneauaya | 

ae gaan aay aiaqal arasyes: un ( bid. 64) 
566. seonftarangu: ea aeazT: 

eal: seater sr areata: wv ( Ibid. 65) 
567. feararsiorray sxqr9a] Jeon: ava sTAT: | 

aq: A aasu: zara: wu ( Ibid ) 
968. daa aye ea: AaaeTTIAr: | 

PAA: BAT AreTeT wn ( Ibid. 76 ) 
569. SOT AAT HeTT TBM: WaATAZT: | 

aa: ara evqiay aezive wetfaar: un ( Ibid. 814 ) 
B70: -Sncesuwe cues bamataiel Host a fears aay a! 

Sta:A Hey aig HAG 4 

TMA aAasETI au (Ibid. 86-864 ) 
O71. gear aral a stat a Azett arghieetu (Ibid. 94 ) 
S72 Hat seu TMT aT TELIA | 

earsirad ate a aaa 4 afeaq i (Ibid : 127. ) 
973. adler get aq ayy fearazsftae | (Ibid : 126.) 
574, Wan wage waseasszq (Ibid : 139.) 
O75.  tarszitt 3g eared gers SMA TAT | 

Os 43 yee Bey sara: tS ( Ibid : 217 ) 
576. aoa: afta: ae: earay Tes age wa: 

sana} afer eer eecres ( Ibid : 237. ) 
577. ardteget area ard arargiieya | ( Charaka: Sutra 27: 87) 
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It was already shown that the more essential- and abundunt 
constituent of kapha, as indeed, pitia as well as the protoplasm 
of the saptadhatiis is predominantly protein, even though lipids 
and sugars may also, to a relatively lesser extent, enter into 
their composition. The shleishmika jas, to the production of which, 
all dh@tiis are stated to contribute their sara ( essence ) would, by the 
same token, and judged from the physical qualities ascribed to it 
appear to be strikingly protein in nature and a complex one at that. 
The viscosity and sweetness attributed to it" can be accounted for 
from (a) its colloidal nature, (b ) sneha (lipids ) and (c) the madhura 
(sweet ) dravyas present in its composition. The resemblance it bears. 
to shleshma, which latter was shown earlier to be protein in nature, 
would also point to its protein character. 


Shleishmika jas, it would appear, is also a product of antaragni 
vyapara or metabolic events. Says Charaka : “ Balam, as in the case 
of drogya and Gyuh, is dependent on agni and agni, in its turn, waxes 
being fed by indhana (fuel) in the form of foods and drinks. It 
wanes in their absence.’”” 


“ Ayuh, varna, bala, swasthya, utstha, upachaya, prabha, djas 
tejah, agni and prana are due to dehagni,.”” 


“The food which is the factor that nourishes deha dhatiis and 
djas and contributes to bala, varna etc., itself depends, for the per- 
formance of its functions on agzi, as rasadi dhatis cannot be formed 
from a food which has not been digested ”*** 


The references cited above are meant to show that shletshmika 
djas, like the dhatiis, is a product of dhadtwagnipaka. The mode of its 
production can be envisaged, working theoretically, on the basis of 
available textual data. Dhatwagnipaka, the Ayurvedic analogue of 
intermediary metabolism ( described by modern physiology and bio- 


578. Sushruta Sutra 15: 21-22 
579,  aanrdteyargal sonra WaAT: | 
TAA Pr MasIaa Ala ATT ti ( Charaka : Sutra 27 :342) 
580. arzaolt ae careeracarervaay WaT | . 
SAMRAT: Wa Zenaeqen: u == ( Ibid, Chi: 15:3) 
581. aart Seared Ue | 
agate aoragarza: u ( Ibid, 5) 
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chemistry ) was shown earlier to comprehend two kinds of pakas 
(biochemical reactions) viz., prasaddapaka, and kittapdka. We are 
concerned here with the prasadapaka, during the course of which are 
produced the seven kinds of poshaka or asthayi dhatis while, the kitta 
(waste products arising out of related reactions ) are taken up for 
further disposal—either for being eliminated from the body or for being 
utilized for the synthesis of such structures of the body as hair, nails 
etc. The poshaka or asthdyi dhatis are utilized by the poshya or 
sthayi dhatus, for their synthesis and maintenance metabolism, It is 
obvious that the processes involved in these aspects of metabolism are 
essentially anabolic in nature. They result in the vviddhi or upachaya 
( growth or development ) of the stW@yi dhaliis that compose different 
structures and organs of the body. 


The textual observation that the shkleishmika Ojas represents the 
saratessence) of all the dha@tus, lendsitself to the interpretation that the 
poshaka or asthayi dhatiis are the factors that contribute their sara 
(essence ) for the production of the djas, under reference. This is 
the other way of saying that the djas, under reference, represents the 
sdra (essence ) of all dha@liis. The validity of this interpretation will 
be appreciated better by a reference to Charaka’s comparison of the 
mode of formation of 6jas with that of honey. He has observed that, 
as in the case of the formation of honey by bees from the material 
gathered from varieties of flowers and fruits, so also is the case of 
djas, which is formed by the s@ra (essence), contributed by each 
dhati. In other words, djas is formed with contributions made by 
all the dhatiis of the body. 


It would appear, in addition, that djas is an entity apart and 
different from the dhatis. This is seen from the reference made by 
Chakrapanidatta to other authoritative opinions held, on this subject, 
in his time.’ According to these opinions, djas is an upadhatu™’. The 
difference between dh@fis and upadhalis is stated to lie in the fact 

that, while the former support and nourish the body, the latter on 


582. Refer to page 253 

583. The upadhatus listed in the extant A)urvedic classics are : 
breast milk,menstrual blood, kandaras, sirds, snayus, vasa of twacha 
and ojas. 
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the other hand, support but not nourish the body.™ It would, thus, 
beseen that the term dhatis, unless qualified otherwise, refer to 
poshaka dhatus and not to poshya or stha@yi dhatas, which latter are 
the formed and existing tissues of the body. These views are suffici- 
ent to clinch the view, now advanced, that das, unlike the poshaka or 
asthayi dhatvis, does not nourish the poshya or sthayi dhatis. Its 
functions are to support and protect the body. In this sense, 
it may not be subjected to further pd@kas and that, it represents one 
of the formed elements of the body. Naturallv, therefore, it has been 
stated that it is distributed to all parts of the body from hridaya 
(heart ) through its main dhamanis, (arterial trunks )-its distribution, 
at the level of the ey adhatis (formed body-tissues ) being through 
the dhatugrahanam i.e., the dhttuvaha srotamsi ( tissue—capillaries ). 
The vehicle for its fessor through arteries and capillaries, it is 
obvious, is the circulating rakta ( blood ).*” 


It was observed earlier that dhdtwagnipaka takes place away 
from the poshya or astha@y: dhatis ; that yakrit (liver), for the most 
part, is the organ which is directly concerned with the production of 
the poshaku or asthayi dhatits and, the synthesis and maintenance 


584. Cy eearay: TICE BETA AT ST, 7 a aR aaa aarengiya ait 
rary | aay anh arqiea aiqay Geared CTT a TAT TAT ANAT TPT T, A 
Ba aerda ag Reportar sp ie WH, - Fangs a afaiaaisrar: 
QUAM Ae AAT STAT: WB | STF naaraa staat areareawigora ala. 
Arve 1 sia we aaa Va a a OR AAT: | 

Chakrapani.on cha :-Chi 15:17 

585. Thecirculating zakta ( blood )isacomplex substance ( fluid), being 
composed of a fluid part, the sthayi rasadhatu (plasma-serum) and the 
sthayi raktadhatu (the formed element of the blood - the erythrocytes), 
which latter, being relatively more preponderent among the circulating 
f)rmed elements, confers on its vehicle, the characteristic crimson red 
colour. The vasadhatu not only transports the sthayi or poshya rakia 
dhatu but also, the remaining poshaka or asthayidhalus to nourish the 
poshya sthayi dhitus and the malas cleared from the latter. At the level 
dhatuvaha sortamsi, it is the sthayi rasadhata that exudes or permeates 
through the ayanamukhas (capillary pores), carrying with it the posha- 
ka dhatts (tissue nutrients), for the nourishment of poshaya dhatus. 
The sthayi raktadhatu does not permeate through the ayanamukhas of 
the dhativaha-srotamsi but performs its vital function jivanam by 
giving up the oxygen it carries for the use of the poshya dhalis, 
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metabolism takes place in the poshya or sithayi dhatis, in the presence 
of pachakamshds. The view can now be advanced, that the production 
of shleishmika djas too may, for the most part, take place in the 
yakrit (liver), towards the final stages of dhatwagni vyapara 
(intermediary metabolism )—the essential ingredients with which it 
is built up being derived from the poshaka dhatis ( asthayi dhatis ) 
themselves. By the same token and judged from available 
descriptions of the physical qualities attributed to shleishmika Gjas, 
the view that this substance is basically protein in nature and a very 
stable compound consisting of ( lipo—) proteins of high molecular 
weight, can also be advanced. This will account for its sliminess and 
high viscosity. 

It can also be said that shleishmika Gjas is an invariable 
constituent of the (normal) circulating vakta, which is a complex, 
composed, among others, of stha@yirasa and rakta dhatus. It is 
perhaps, because of its intimate relationship with sth@yivasa, in 
particular and, the circulating vakia, in general, that these two dhataus 
have been treated as synonyms of shletshmika Ojas. 

The quantitative aspects of shleishmika 6jas :—According to 
Charaka samhita, the quantity of shleishmika djas is ardhanjali.™® 
The measure anjali, is seen to be equivalent to the area—volume of the 
cavity formed by cupping one’s two hands together.’ The unit of 
measurement employed for measuring body-fluids, in the ancient 
Ayurvedic era, is seen to have been anjalipramana. The quantity of 
body fluids, as can be measured, in terms of anjalipramdna, would 
appear to represent individual norms. Charaka has stated that, the 
quantity of different kinds of body—fluids described in terms of anjali- 
pramana is an ideal standard and that these fluids always fluctuate 
1. e. they may Increase or decrease. Such fluctuations have, however, 
to be inferred (from symptoms produced by such variations ).5% 
The distribution of body fluids in different elements of the body as 
furnished in Charaka samhita is as follows “The water, in the 
body is ten anjalis, distributed in various ways viz., water eliminated 
with purisha (feces). For example, as in such conditions as atisara 
586. aitasEeqEiesre: | gaeeT TAT OT | Tae HOARE TA: Ee | 

(Charaka : Shar 7: 15) 


DSi es 552 owas eaasarfesaata °° (Ibid ) 
588, aq a aarorarhae | ave afgeraa ada 1 ( {bid ) 
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(diarrhoea), passed out as mitra (urine), present in rakta™®® 
(blood) and other dhatiis, distributed in the bahyatwak ( outermost 
layer of the skin) and underneath the skin i. e., the fluid that exudes 
in vrana (ulcer }, known as the Jastka, and the fluid that is excreted 
through the /omakiipa (hair follicles ), known as the sweda ( sweat ). 
The foregoing relate to the water which is excreted. The water retain. 
ed in the body is stated to be distributed as follows :-— 


(i) Rasa 9 anjalis (vii) Vasa 3 anjalis 
(ii) Rakta 8 et (viii) Medas 2 
(iii) Purisha 7 ss (ix) Majja 1 . 
(iv) Shleshma 6 a (x ) Mastishka 4 3 
(v) Pitta by fy (xi) Shleishmika ojas 3 _,, 
(vi) Mitra 4 $3 


It may be difficult to vouch for the accuracy of these pramdanas. 


Charaka, himself has observed that, 


( i ) the pramandas of fluids described by him are ideal standards ; 

( ii ) the quantity of body—fluids is always fluctuating, and 

(iii) Nos. i and ii above are to be inferred. 

However, the important points that deserve note are : 

(a) anjalipramanas represent strictly individualised norms 
applicable to body fluids ; 

(b) the quantity of shleishmika djas, in any normal individual, 
is ardhanjali, from the point of view of his own anjali ; and 

(c) it is a definite substance, either a fluid or a solid in solution 
or suspension in body-fluids. 


Bala-sahaja, kalaja and yuktikrita 


Bala, in its two main aspects, viz., vydyamashakti and vyadht- 


kshamatwa —the latter, in particular, —-has been classified under 


three main types, viz., sahaja, kalaja and yuki:tkrita. 


9 According to 


589, graafadehd agen: | aut WHOA, aa Wess, TAA! dag Tas 


aq. at? @asniewanta, Tyree Ghvasaenciana aa ws etorsia alt 
Ua, Te adalat men aban, ty aA and adler BAA, TENANT 
Suse Pega AeA, ase TMMSIAMT , TaMAT THETA: 
af fea eUraesy 5 SIT TMiOreT, aH gts, VE ATTA, Ga ere, AeA AT, ait 
aun, @aza:, wy aeT:, AeTORETaTNa:, THT TATE wei, waza Adit 
eine ef waxatharsap! Charaka: Samhita Sharir 7 : 15 


590. fied zeta—-aest, erect, ated zt = ( Charaka: Sutra 11 : 36 ) 
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Charaka, vyadhikshamatwa is not of the same order in all constitu- 
tions, that is to say, it varies in individuals," regardless of their nutri- 
tional states, even though, in this view, nutritional, environmental 
and individual factors — physical and mental — have much to do with 
this variability.” 

Sahajabala: This type of bala or resistance to disease 1s 
stated to be prakrita ( natural, inborn, genetic ) and it exists from 
birth srarassaq ( Chakrapanidatia). It is said to increase with the 
growth of dhatis and does not depend upon any other cause — 
Serra ( Chakvapanidatta). It comprehends both sharira 
( body ) and satwa ( mind ).*”” 

Kalajabala: This type of bala is stated to be influenced by 
seasonal traits and the age of the person. ‘Thus, bala is stated to 
be dissipated and at its lowest ebb in the ddé@nakdla, corresponding 
to shishira, vasanta and grishma rutus, which ‘represent the hotter 
seasons of the year. On the other hand, bala is stated to be conser- 
ved and at its highest optimum level, in the visargaka@la — correspond- 
ing to varsha, sharat and hemanta rutus, which represent the cooler 
seasons of the year.*”* 


Yuktikritabala: This type of shartra bala refers to the induc- 
tion of body’s resistance against disease by resort to appropriate 
nutrition such as meat, ghee etc., physical exercise, rest, depletory, 
impletory, restcrative and yrasdyana therapies, in keeping with 
seasonal needs.” 


591. a4 adartitain anifaane aaa wailed | ( Ibid 28 : 7) 

592. A thorough discussion of factors that influence dala, cne way or the other. 
that took place between Punarvasu Atreya and Agnivesha, is found 
recorded in the chapter on vividhashitiyapitiya, in the sutvasthana of Cha- 
raka samiuta, This discussion is highly revealing and throws consider- 
able light on the views held on resistance to disease in ancient India. 

593. Hest Beal arayy: grea... | (Ibid. 11: 36) 

WEA ARIST METTISA CarAUAME TA 
( Chakrapanidatta on the above ) 

594. eireardauns area ay ( Charaka: Sutra 11:36) 

595, aa vasa ana: .... aot didequrasia 1 (Ibid. Sutra 6 : 6) 
ayaa... . aeanustaq i ( [bid ) 
sraraey 4 Seq aaigaatsony | 
Hey Hepes A RBHY 4 FiZzy | ( Ibid. 8: Refer also to pages 8788 ) 


‘ 7 * 268 7 7 : . e : ; 


3 : ; ‘ ; : ; i é kapha 


It will be seen from foregoing references, studied together with 
the description of shleishmika djas that, Punarvasu Athreya envisag- 
ed body’s defence™ against disease-causing factors, in terms of 
innate (inherited or genetic ) or natural resistance which is known 
today, as non-specific immunity. Available editions of samhita 
granthas do not throw any light on the question if specific immunity— 
acquired (active or passive) —as it is known in the present, was 
contemplated by ancient Indian medical authorities. 


It is, none the less, seen that Sushruta and Vagbhata had recog- 
nised a number of diseases as comunicable (contagious ). According 
to Sushruta, kushta (obstinate types of skin diseases, including leprosy), 
jwara (fever), shosha (tuberculosis ) and netrabhisyanda ( ophthal- 
mia), spread from man to man due to prasanga”™' (intimate and 
frequent physical relationship ), gatvasanisparsha (contact of limbs, 
as in shaking hands ), #thshwasa (breathing or air borne), sahabhojana 
(eating together from the same utensil), seashaiyasana, (sharing the 
same bed) and vastra malyanulepana ( wearing the same apparel, 
garlands of flowers and unguents ). 


Vagbhata has observed, in addition, that, in general, all diseases 
are communicable.” Gé@yadé@sa, in his commentary on Sushruta’s 
reference cited above, has illustrated the comunicability of diseases 
with the example of the spread of masirika (small—pox ).” 


There is, however, no reference, in ti:ese classics, to specific 
active—immunity conferred by some of these infections and contagious 





596. giteEd gaeqamian arias | ( Charak Sutra 11: 36) 
Of: Heryszar: aerae WO AAA | 
steed aaa, woe safes: ses: 5 sat g aha 
wT Meaea | (Chakrapanidatta on the above ) 
597, samgarrdeaaiPaararcagaraarg | 
VEMTM AAT AY AAMT TSAI | 
ES FATA SI Va qQeT wa | 
SHWE AT GRACA AAT | 
( Sushruta : Nu 5 : 34) 
598, waferercncaigdanearaar 1at: | 
af asin, aaeataary aa: | 
( Ash, Hri. : Ni. 5: 34) 
599, siqaiteten : ararearanarer : AeaeT : 
( Gayadasa in Nyayachandrika~ Panjika on Sushruta: Ni. 14 : 41-42) 
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diseases or to measures analogous to vaccination or inoculation for 
inducing temporary immunity against such diseases. This comment 
becomes emphasised, more particularly, due to the early recognition— 
over two thousand years ago—of disease-causing organisms—both 
macroscopic and microscopic. A mention was made earlier to twenty 
kinds or krimies of different kinds, in addition to the innumerable 
others that normally inhabit the human body but do not cause any 
disease, and Chakrapanidatia’s commentary thereon.™ ‘To these may 
be added the mention made by Sushruta to a contemporary opinion 
held, in his time, according to which vishamajwaras (malaria—like 
fevers ) are due to the invasion of the body by bhitas (other living 
forms ),.°° 


The discussion above will lend support to the view that the ancient 
Ayurvedic approach to the phenomena of body-defence against forces 
of disease is, at once, fundamental. It is calculated to raise, support 
and maintain the power inherent in the body which opposes, inhibits, 
contains and binds the virulence and strength of disease-causing factors 
—vyadhibalavirodhitwa and vyaddhyulpadanibandhakatwa. These ends 
are to be achieved, according to Ayurveda, by the shkleishmika djas 
which, in modern parlance, represents the non-specific factor complex 
of resistance. This factor is innate, inborn or genetic. 


The phenomena of natural resistance 


and modern researches, 


It would appear that while the Ayurvedic approach to bala or 
vyadhikshamatwa, in its two aspects viz., vy@ddhibala virodhitwa and 
vyadhyutpadaka nibandakatwa, was directed, almost exclusively, to the 
natural or innate resistance, the modern approach has been directed, 
equally exclusively, towards artificial resistance. The outcome of this 
latter approach—the evolution of the modern theories of immunity— 
has, indeed, been prodigious. Its contributions have kept at bay, if 


600. faafatrar: Geaq: gaazer: anise salary wena: | 
( Charaka: Vi7:9) 
YT HET: IT Witaesmesasiter: Sa Saacaqen wads ear 
( Chakrapanidatta on the above ) 
601. efe qalayeieey aaa fayacaw | 
( Sushruta - Uttar 39: 68). Also refer to footnote 103 in page 29 
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they have not totally outlawed, various kinds of microbial infections 
which, in the past, destroyed races and nations. 


Great deal is known to-day about acquired and passive immunity 
produced by specific antigens.“” This type of immunity or resistance 
is, in the classical sense, of a high order, and it depends upon the 
appearance of antibodies” in the tissues and blood stream. 


The discovery of antibodies contributed to a great increase in the 
knowledge of the mechanisms of acquired immunity and Jed to the 
development of measures which, judged from the practical applica- 
tion in the field of preventive and prophylactic medicine, have no 
doubt, conferred the greatest good to the humanity. By the same 
token, the obvious importance of artificial immunity and the relative 
ease with which the antigens and antibodies could be studied also 
contributed to the comparative neglect of a proper appreciation of 
mechanisms and factors concerned with the natural or innate resistance 
of the body—agencies against microbial and non—microbial diseases. 


Resistance or the lack of it in most persons who, for example, 
harbour virulent tubercle bacilli and staphylococci and have yet 
escaped from diseases caused by or succumbed to them, is often passed 
over with such observations as ‘the general resistance of the indivi- 
dual is good or the person has no general resistance’ respectively— 
expressions useful only by virtue of their vagueness. In other words, 
very little is known about the mechanisms responsible for and factors 
‘concerned with the phenomena of natural immunity Observed in a 
large section in any community. 


‘602. Any substance which causes the production of the antibody when 
injected into the tissues, is spoken of as antigen. Proteins and 
certain polysaccharides function as antigens. Any protein, foreign to 
the organism is an antigen. Immunology is based on the extreme biolo- 
gical specificity of the antigens. 

‘603. An antibody is the substance produced by tissues in the presence of an 
antigen. The injection of an antigen into the tissues of an animal elicits 
the formation of antibodies, which have been shown to be immune 
globulins, in the tissues and the blood of the animal. The antigen and 
antibody must further react with each other in such a way that their 
presence can be recognised. Little is known about the constitution of the 
antibodies. They are probably substances of large molecular structure. 

(H.W-C. Vines : Green’s Pathology ; P. 173 ; 7th edn. ) 
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A brief enquiry, as to why if bacterial, protozoal and viral infect- 
ions are the rule than an exception —— large number of persons in any 
modern community escape suffering from diseases which are caused 
by these infections — was made earlier in pages 74-79. It was then. 
shown that: 

(i) the classical theories of immunity are found to be inadequate: 
to elucidate the mechanism that determines whether latent infection 
will remain quiescent or become active ; 

(ii) emphasis is now laid on the need to secure a proper unders- 
standing of the mechanisms and factors responsible for the mainte- 
nance of natural resistance and, of agencies which interfere with the 
effective functioning of this mechanism and factors ; 

(iii) the susceptibility to infection may not necessarily, be 
inherent in the tissues or dependent upon the presence of antibodies. 
but that, it is often an expression of some physiological disturbance ; 

(iv) the mechanism responsible for the maintenance of natural 
resistance would, in general, appear to be effective within a narrow 
range of conditions that constitute the normal environment, the 
population has evolved ; 

(v) any shift from the normal is, therefore, likely to make the 
equilibrium that has been struck between the host-agent-environment,. 
unstable ; 

(vi) disturbances that upset this equilibrium are, among others, 
nutrition, seasonal stresses, metabolic abnormalities, mental stresses 
and emotional instability etc. and 


(vii) all factors responsible for upsetting the host-agent-environ- 
ment equilibrium can be summed up in the language of Ayurveda 
under asatmendriyarthasamyoga, pragnaparadha and parinama. 


Natural ( antibacterial ) antibodies 


Buchner, one of the chief protagonists of the humoral theory of 


immunity‘ made the discovery that the sera of many animals possess. 


604. The early stages of modern studies of the defence of the body against 
infection found the emergence of two antagonistic schools of thought 
viz., the humoural theory advanced, among others, by Buchner, Flugge 
and Nuttal, and the cellular theory led by Metchinkoff and his co- 
workers. According to the former school, increased resistance de- 
pended upon specific properties inherent in body fluids, especially the: 
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bactericidal action. Flemming™ reported his discovery of lysozyme, 
which has since been shown to possess bactericidal action :°° it is pre- 
sent in the tears of the eye, mucus of the respiratory tract, uterine cervix, 
the skin and, in fact, in most other tissues’ and, in nature, a mucolytic 
and bacteriolytic enzyme. Its concentration values have been shown 
to be rather high in tears, in the gastric juice of patients with peptic 
ulcer and in tne stools of patients with chronic ulcerative collitis. It 
is stated to be important as a psychosomatic factor, in the case of 
chronic ulcerative collitis. Meyer ef al have shown that lysozyme 
digests mucus and exposes the underlying mucosa to ‘ noxious agent’ 
or endogenous bacterial flora.””* In addition, it has been shown that, in 
normal subjects, colonic /ysozyme concentration marks a rise in 
response to situational threats, invulving anxiety, apprehension and 
hostility. This rise, which is not great, is scen to be transitory in 
nature. In ulcerative collitis, the concentration of lysozyme is stated 
to be increased when symptoms are active. IJ¢is of significance to 
note that its concentration is low in the cancer of the colon. 


Factors of natural resistance 


A careful study of the factors involved in artificial resistance 
shows that some of the substances concerned with this phenomena 
are also those which, in part, play an important role in natural resis- 
tance. A reference was made earlier to the bactericidal properties of 


blood-serum, The lstter school, on the other hand, advanced the view 
that the phenomena of immunity is entirely due to the activity 
of body cells and especially of the leucocytes. These conflicting 
views have, however, been harmonised during the more recent years. 
It is now believed that both the cells and body fluids participate in 
immunological reactions-the cells by phagocytosis and fluids by the 
transport of protective substances produced by the cells. 

605. Flemming: Proc. Roy. Soc. Med, 1932, 26, Path, Sec. 

606. “ Lysozyme’ recently crystallised from egg-white, lyses cells of a 
number of micro-organisms. This action may be due to the enzyme’s 
ability to hydrolise the muco-poly-saccharide of the cell ”’ 

( West & Todd: Text book of Bio-Chemistry ; p. 450 ; II edition ) 

607. Lovat Evans: Principles of Human Physiology ; p. 703 ; 11th edition. 

608. Meyer et al; ‘‘ Lysozyme in Chronic Ulcerative Collitis” Proc. Soc. 
Exper. Biol & Med. 65; 221, 1947. 

609. Leon Schiff: Pathologic Physiology, Mechanisms of Disease: p. 300 
Saunder’s Publication ; 1951 edition. 
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the normal blood sera and enzymes present in some of the secretions 
of the body. Of the other factors present normally or which occur in 
the blood-sera, as a result of antigenic stimli, opsonins, cytolysins: 
complement and agglutinins would appear to be important. The 
antigen itself has been shown to be composed of two fractions viz., a 
protein and non-protein. The former is considered to be responsible 
for eliciting immune reactions and the specificity or selectiveness of 
the anti-body produced by the body of the host, is stated to depend 
upon the latter which is seen to be a polysaccharide.°” 


Opsonins : An important aspect of immunological reactions re- 
lates to the part played by the phagocytes, which attack, engulf and 
ingest the invading microbacterium. The phagocytes constitute the 
cellular aspect of immunity. But then, in the absence of the blood 
serum, phagocytes, are seen to fail to ingest the bacteria, except in 
Insignificant numbers. They are, however, seen to actively phagoci- 
tize the bacteria, in the presence of the serum (under suitable conditions 
of temperature etc. ). Intensive study of this phemenona, has shown 
that the action exerted by the serum is, upon the bacteria, and not on 
the leucocytes (phagocytes). ‘The factor present in the serum which 
acts on the bacteria and makes the latter attractive to phagocytes has 
been named as the opsonin.*™ 


610. This may be illustrated with the example of pneumococci. This organ- 
ism has been shown to contain a protein-fraction in the body and a non- 
protein polysaccharide fraction in its capsule. ‘ Avery, Heidelberger 
and co-workers demonstrated that the polysaccharide fraction of the 
pneumococci failed, on injection, to produce anti-bodies In animals, but 
reacted with the specific antiserum to a high degree” (Boyd). The 
same is also seen to be the case with the tubercle bacilli. It is, there- 
tore, considered that polysaccharides are, evidently, “ the specific factor 
of the antigen. The absence of the protein factor does not permit the 
tissues to form anti-bodies against them. It is, therefore, held that the 
specificity of anti-bodies simply depends upon the chemical grouping 
which it may contain. The formation of antibody, however, depends 
upon the protein fraction ot the antigen with which the chemical groups 
are linked. "’ ( Boyd ) 

611. The term opsonin is a Greek word and it means a sauce or an appetizer. 
According to Boyd, ‘“‘the serum evidently contains something which 
makes the bacteria appetising to the leucocyte and this something is 
ofsonins”’ 
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Opsonins are present in normal blood-sera and they are 
thermo-labile. Their action is non-specific and all types of micro— 
organisms are susceptible to their influence. Opsonins, which develop 
asa result of immunological reaction against a given organism are 
thermo-stable and specific, when they are spoken of as bacteriotropins. 
According to Boyd, “a person with an abundance of opsonin, in his 
blood, will have good immunity, for, his leucocyte will have relish for 
and devour any invading micro-organisms ”, 


Cytolysins: Cytolysins are substances which are formed as the 
result of immunological reactions. They cause the dissolution of the 
cellular antigen which stimulates their production and which, latter, are 
destroyed by them viz., bacteriolysins for bacteria ; haemolysins for the 
erythrocytes and cytolysins for cells, in general. ‘Two substances, in 
the host animal, are required to cause lysis viz., (i) a thermo-stable, 
specific substance, occasionally present in the sera, but always 
produced as a result of active-immunity. This factor is known, vari- 
ously, as the sensitising substance, amboceptor, copula, immune—body 
and anti-body. The last two terms—immune-body or anti—body— 
are in common usage. Not much is known about the exact nature 
of anti-bodies. It is, however, considered probable that they may 
be large molecules resembling but not identical to proteins. They 
have recently been obtained by precipitating the globulin fraction 
of the serum—proteins. It is considered possible that lipids may enter 
into their composition. It has also been shown that this substance 
contains a large percentage of natural anti-bodies such as those 
which act against diphtheria, measles, influenza and strepto-cocci. (ii ) 
A non-specific thermo-labile substance, present in normal blood-serum 
which does not undergo an increase in immunised animals. This 
factor is known as alexin or complement. 


Complement: —The blood of all persons has been shown to 
contain a substance, referred to above in the foregoing paragraph as 
alexin or complement. The part it plays in the economy of the body 
has not, so far, been clearly understood. It has, however, been shown 
to possess the power of destroying bacteria under appropriate condi 


tions, although, its actual role in active immunisation is not ful 1 


known. Nonetheless, it is seen to be an essential component required 
for the successful functioning of some of the reactions between anti 
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gen and anti-body and their demonstration outside the body. It 
would appear that, without the complement, the destruction or 
phagocytosis of the invading micro-bacterium may not take place-the 
presence of the anti-bodies notwithstanding. Complement is consi- 
dered to be an activator of this kind of defence system and it is 
possible for a person to have plenty of immune-bodies but lack the 
complement. His defence, in such a case, against infections is 
incomplete and, therefore, serves no purpose. 


It has been observed that the amount of complement may be 
considerably reduced, due to long-standing infection, starvation, men- 
tal stresses, fatigue etc. The capacity to destory bacteria, in such an 
individual, is correspondingly reduced. Authorities on the subject are 
divided in their opinion about the origin of complement. According 
to some, the leucocytes, specially, the polymorpho nuclear leucocyte 
is its origin and, in the view of others, thyroid (Fassin ) and liver 


( Nolf ). 


As shown by Bordt and others, when bacterial antigen reacts 
with its specific anti-serum in the presence of the complement, the 
complement is seen to become fixed to the sensitised bacteria. It is 
then, no longer present in free state, in the mixture. It will thus be 
seen that the complement contributes uniquely to the mechanism of 
active defence against microbial infections . 


Agglutinins :—- It has been shown that immune-serum has in it 
bodies known as agglutinins, which bring about the clumping or ag- 
glutination of bacteria or cells, as the case may be. Agglutinins achieve 
this result by imparting stickiness to the bacterial or cellular surface. 
The biological significance of these bodies is not clearly understood. 


Important as opsonins, cytolysins, complement; and agglutinins 
are in the phenomena of resistance of the body to microbial infections 
and, diseases caused in consequence, specially in the context of arti- 
ficial immunity, ignorance has prevailed in regard to the possible 
contributions these bodies make to the phenomena of natural 
or innate resistance. The classical doctrines of immunity do not 
throw any light on this obscure but important issue. The difficulty 
involved in this, is not concerned so much with the discovery of 
anti-micorbial substances, as may be present in tissues and body- 
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fluids, but in securing the knowledge, as to what role, if any, they 
play in natural resistance. 


Phagocytes may engulf and destroy bacteria; opsonins present, 
normally, in the blood-serum may facilitate leucocytes to phagocytize 
bacteria; agglutinins may bring about the clumping of the bacteria, 
prevent their spread and expose them to the attack of phagocytes and 
cytolysins; bacterial antigens may react with their specific anti-sera, 
in the presence of the naturally occuring complement, to enable the 
formation of immune-bodies, and infections may be combated by 
many organs of the body, especially, the reticulo-endethelial system, 
but the significance of all these factors to natural resistance has not 
so far been understood. 


If would appear that natural resistance is a function of many 
variables. Some of the more known among them viz., phagocytes, opso- 
nins, complement, agglutinins, cytolysins and anti-bodies are definitely 
recognisable and capable of measurement. There are still others of 
equal, if not more importance, which have evaded scientific evaluation. 
This aspect of the subject, which is relevant, not only to artificial 
resistance but, more particularly, to natural resistance, the existence of 
which latter has been recognised, transcends the limits of antigenic 
specificity. From time to time this type of protection, not only against 
microbial but also non—microbial diseases has been observed, even 
though, demonstrable anti-bodies could not be detected. It has been 
known for long that “ normal blood serum destroys bacteria and certain 
other cells and inactivates viruses’ in the absence of demonstrable 
antibody. Complement, alone, has received considerable attention 
because, convenient methods are available for its measurement”.°!? 
Landsteiner has noted that, “Substances, not identical with but, 
somewhat analogous to specific acquired anti-bodies are produced by 
certain animals without any relationship to prior antigenic stimuli. 
These normal substances are characterised by their low order of 
specificity and by their weak union with antigens. ..... ee 


612. Louis Pillemer; ‘The Nature of the Properdin System and its {Intrac- 
tions with Polysaccharide Complexes: Annals of New York Academy of 
Sciences; Vol. 66; Art. 2; pp 233-243; Oct. 5, 1956- 

613, K. Landsteiner; ‘ Specificity of Serological Reactions”; Harvard 
University Press, Cambridge-Mass: 1945. 
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The properdin system :*— The foregoing brings us to the more 
recent researches in the field of natural resistance. A reference was 
made in page 78 to investigations undertaken by the immuno-chemist 
Louis Pillemer and others, as regards factors that take part in natural 
resistance, at the Pathology Institute of the Western Reserve Univer- 
sity Medical School, Cleveland, Ohio, in U.S. A. that led to the 
discovery of the peculiar kind of animal protein, the properdin 
isolated by them, from human and animal sera. In the course of 
his studies on the elusive factor, the complement, Pillemer found 
that the complement-complex was bound to certain globulins of the 
blood serum. He separated and characterised, two of the four 
components of the complement-complex. While attempting to 
isolate one of the components i. e., the component’ C (C’ 3), he 
discovered a new serum-protein (1954) which, he believed, may prove 
to be a significant factor, in natural resistance. This protein was 
named properdin--the term being derived from the latin word ‘ per- 
dere’, meaning ‘to destroy’. He showed that properdin, together, 
with complement and Mgt participated in such different activities 
as the destruction of certain bacteria, protozoa, abnormal types of 
erythrocytes and, inactivates certain viruses. Another important fact 
he brought out was that, properdin is a normal constituent of the 
blood-serum and it differs, in many respects from anti-body, especia- 
lly due to its lack of specificity and the exact requirements for its inter- 
actions. In fact, according to these workers, properdin is involved 
In infection and resistance. A relationship has been shown to exist 
between properdin level and resistance or susceptibility, as the case 
may be, to infection in experimental animals". 

Physical & chemical nature of human properdin:—Properdin 
was purified and characterised as a euglobulin®’” with an iso-electric 


614. Science, Feb. 14, 1958, Vol. 127, No. 3294., pp. 328-329. 


615. “ Euglobulins are true globulins, and ‘distinct from pseudo-globulins. 
Both euglobulins and pseudo-globulins contain a-, b-, and g- globulins. 
Euglobulin is a lipo-protein with minimum solubility near pH 5.5. Its 
molecular weight is about 1,300,000, of which, about 77% is lipid and 
23% amino acids. The lipid portion contains about ;29% phosphides, 
8% free cholesterol and 39% cholesterol esters. In addition, there 
are traces of carotenoids (fat-soluble vitamins of plasma), and steroid 
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point between pH. 5.5 and 5.8, and it contains lipids, carbohydrate 
and phosphorous. Human properdin constitutes about 0.02% of the 
normal serum-proteins. It has been shown to be a large molecule, 
with a molecular ;weight of over 1,000,000—about eight times that 
of gama globulin. A unit of this agent, contains not more than 0.03% 
of th2 total serum proteins. While serum-—properdin is found to be 
stable to heating at 48°C, its activity is slowly destroyed at 50°C 
in 30 seconds; the purified properdin, on the other hand, is stable 
to heating at 66°C for 30 minutes and it is rapidly inactivated at 
160°C. In addition, it is seen to be stable at pH. 4.8 and 8.4 and, not 
destroyed by freezing and prolonged storage at 0°C or— 20°C.*" 


Difference between properdin and anti-body :— Properdin is 
seen to be different from anti-body in the following respects : (a ) it 
combines with various and unrelated substances. Anti-bodies, on 
the other hand, are relatively specific, in this regard; (b) properdin is 
present in normal serum and even in ‘ germ free’ rats: whereas, anti- 
body appears in response to antigenic stimulus; (c) properdin is 
found in component of fraction III, but antibodies are, generally, 
present in fraction II and also in fraction I[1;°!' (d) properdin requires 
C 1, C 4and Mgt? for combining with various agents ; whereas, anti- 
bodies do not appear to need these requirements ; (e ) purified proper 
din does not contain components of complement or fractors concerned 
with blood clotting and, (f) it does not exhibit ‘enzymic actions like 


protease, lipase, amylase, estrase or phosphatase,. A common feature 
of the two (properdin and anti-body) relates to the need of complemen 
by both for their activity. * 


According to Pillemar, therefore, “ propcrdin may be a primro. 
dial type of anti-body....”. It is, however, “not an immune sub- 
stance, within the usual meaning of this term. It does not appear 


hormone, esterol. Despite the high lipid content, the substance has 
the general solubility characteristics of a protein. This lipo-protein, 
represents about 5”., of the normal plasma proteins’’. 
(Abraham White ef al., Principles of Bio-chemistry, p, 662., 1954 edition. ) 

616. Louis Pillemer., “‘ The Properdin Systern and Immunity ’’., Science, 
Vol, 120, No. 3112, Aug. 20, 1954. 

617. This represents two of the four components of the complement. 

618. Louis Pillemer, “ The Properdin System and Immunity ”, Science, Vol. 
120, No. 3112, Aug. 20, 1954. 
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in response to a specific stimulus nor does it react only with specific 
substances.”””® Pillemar has quoted Oscar D. Ratnoff, as having com- 
municated that “purified properdin was distinct from fibrinogen, 
fibrin and prothrombin, thrombin—accelerator globulin, convertin, anti- 
haemophelic substance, plasminogen and plasmin inhibitors ”.*° 


These authors have further shown that, (i) serum deficient in 
properdin (described as RP) contains most of the complement 
— component activities of normal serum; (ii) RP resembles normal 
serum in all respects except that, it is poorly or not at all bactericidal 
against a variety of organisms, and lacks its heat labile, virus 
neturalising properties, and (iii) it is not haemolytic against 
erythrocytes. The table furnished by Pillemar, extracted below, provides 








| | ba 
Factor present or activity | In untreated Properdin-free 
\ 


serum serum 
Haemolytic activity for sensitised sheep| #8  ###= | © 
cells. oee a ee Present Present 
Individual complement components Present Present 
Susceptibility to complement fixation Tierert Present 
Plasminogen Present Present 
Plasmino inhibitors Present Present 
Clotting factors Present Present 
Haemoagglutinin Present Present 
Susceptibility of c/3 to inactivation by 

zymosan(an insoluble polysaccharide derived 

trom yeast cell wall )* Present Absent 
Heat-labile bactericidal activity* Present Absent 
Heat-labile virus-neutralising activity Present Absent 
Haemolytoc activity for unsensitised cells.* Present Absent 


(* The addition of purified properdin to R, P. has been shown to restore 


these activities ) 





kere 


619. Ibid. 


620. Plasmin (or fibrolysin ) is a proteolytic enzyme which is present, ordi- 
narily, in serum as an in-active precursor viz.,plasminogen or pro-fibro- 
lysin. It acts asa proteolytic, not only on fibrin and fibronogen, but, 
also on casein, gelatin and other proteins’. (Abraham White ef. al, 
‘Principles of Bio-chemistry’, p. 677, 1954 edition. ) 
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information regarding the difference between the untreated ( normal ) 
and properdin—free (RP ) sera.™' 


In other words, “a serum deficient in properdin (RP ) exhibits 
all activities of normal serum except that its C’ 3 is not inactivated by 
zymosan*™ and its bactericidal, virus-inactivating, hemolytic and toxo- 
plasmocidal activities against properdin—sensitive cells or viruses are 
absent. The addition of properdin to RP restores all these activities”.”” 


Thus, the essential constituents of the properdin system, as shown 
by Louis Pillemer and co-workers, are seen to be: (a) properdin ; (b) 
complement and (c ) positive magnesium ions. This system has been 
shown to kill bacteria, inactivate virus, lyse abnormal red blood cells 
and kill protozoa. 


A scheme furnished by him detailing the ‘Recognised Consti- 
tuents and Activities of the Properdin System’ is given on p. 282. 


In essence, therefore, the various activities of the properdin 
system, concerned with resistance against infectious diseases, do not 
appear to depend upon anti-body and that, it operates in systems that 
do not require the complement with its four components for its 
activities." 


621. Louis Pillemar, ‘“ The Properdin System and Immunity.’’ Science., Vol, 
120, No. 3112, Aug. 20, 1954, 

622. Zymosan is a fine light gray powder derived from yeast cell-wall. It is 
insoluble in water and composed mainly of carbohydrate, as glucose 
polymer, but contains small amount of nitrogen, phosphorous * and 
magnesium. Itcombines with properdin to form a complex which 
inactivates the 3rd component of the complement ( C’ 3 ). The interaction 
between zyinosan and properdin, in the presence of complement and 
Mgtt, is comparable to those between polysaccharides of the bacterial 
wall and properdin. ( Alastair e¢ al, Journal of Exp Med. May 1, 
1956, vol. (103,. p. 553. ) 


623. Louis Pillemar, ‘ The Nature of The Properdin System and its Interac- 
tion with Polysaccharide Complexes: Annals of New York Acadeiny of 
Sciences, vol. 66., Art, 2, p. 236, 


624, Pillemar, ‘ The Nature of the Properdin System.,’ Annals of New York 
Academy of Sciences., vol. 66, Art. 2., p. 234. 


625. Ibid 
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Recognised Constituents and Activities of the Properdin System. 


| 
| '  Properdin ! 
| Be ‘Seicceniaa sites Sofa eereceeein as erate Sr cs 
+ | 
| a — | 
| | Complement | 
i + | 
: a ! 
epee te ts : 
J v J 4 
Kills Inactivates Lyses Kills 
Bacteria Virus Erythrocytes Protozoa 





The bactericidal activity of the properdin system : Alastair C. 
Wardlaw and Pillemer ( 1956 ) demonstrated through ‘experiment 
that properdin acting in conjunction with factors present in RP was 
involved in the bactericidal activity of normal serum against Sh. 
dysenteriae. Further studies undertaken by them, in which “ some 
44 strains of genera of bacteria were tested to determine their susce- 
ptibility to the bactericidal activity of the Properdin system ”’ which 
included “ strains of Shigella, Salmonella, Escherichia coli, Aerobac- 
ter acregenes, Proteus Pseudomonos, Paracolobactrium and Bacillus 
subitilis,” are reported to have shown that (a ) this system has bacte- 
ricidal activity; (b ) all components of the system ( viz., properdin ) all 
4 components of complement and magnesium ) are required for this 
activity ; (c ) if any factor is missing, bactericidal activity is lost and, 
if the missing factor is replaced, this activity is restored and (d ) these 
and other characteristics of the properdin system distinguish it from 
systems requiring anti-body.*” 


626. Alstair C. Wardlaw and Louis Pillemer., ‘ The Demonstration of the 
Bacteridal Activity of the Properdin System’, ‘Annals of the New 
York Academy of Sciences ’ Vol. 66., Art. 2 p.p. 244—246, Oct. 5, 1956. 
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In the course of further investigations on properdin levels, in 
animals, injected with lipo-polysaccharides derived from a variety of 
Gram-negative bacterial species, Maurice Linday and Louis Pillemer, 
observed “rapidly developing rise in resistance to infection with Gram- 
negative pathogens—an elevation in properdin titer, at times to levels 
two to three times the normal”. They found that “increased resist- 
ance to infection evoked in mice by lipo-poly saccharides was effective 
against infections produced by endo-toxin bearing organisms-bacterial 
species, highly susceptible 27 vitro, to the bactericidal action of the 
properdin system.” In their view, ‘‘ the increased amount of proper- 
din-—a naturally occuring protein-evoked by the injection of lipo- 
polysaccharide, in mice, participates 1n the destruction or inactivation 
of many infectious agents, in vitro”. Properdin is the “ first naturally 
occuring substance, with anti-bacterial properties that has been shown 
to vary during infection and to parallel the observed changes in natu- 
ral resistance.” In contrast, according to them, ‘‘ complement, 
which participates in many immune-reactions and is also. an import- 
ant constituent of the properdin system, remains exactly unaffected in 
titer during physiological response of the host to lipopolysaccharide”””’, 


The inactivation of viruses : In their work entitled, ‘ The Inacti- 
vation of Newcastle Virus by the Properdin System”’, published in the 
November 1956 issue of the Journal of Experimental Medicine, Ralph 
J. Wedgwood, Harold S. Ginsberg and Louis Pillemer have reported 
that the Properdin System is an inhibitor of viruses. They demon- 
strated the presence, in human and other serums, of a heat—Jabile factor 
that combines with and inactivates viruses. This factor would appear 
not only to inhibit haemoagglutination by influenza, mumps and New- 
caltle disease’ viruses but also to prevent infection by these agencies. 
It was effectively shown by them that haemolytic complement alone, 
was not responsible for such anti-viral activities of serum and that 


627. Maurice Linday and Louis Pillemer, ‘‘ Increased resistance to infection 
and accompanying alteration in properdin levels following administra- 
tion of bacterial lipo-polysaccharides.” The-Journale of Experimental 
Medicine., Sept. 1, 1956., Vol. 104., No. 3. 


628. This is an acute virus disease of fowls, characterised by pneumonia 
and encephalomyelitis. This virus can cause mild conjunctivities 
( netrabhishyanda ) in man, 
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properdin and serum factors resembling or are identical with compo- 
nents of complement, especially C’ 3 and C’ 4 are necessary for the 
inhibition of viral haemoagglutination. The removal or inactivation 
of any of these factors was found to inhibit anti—viral activity. °° 


Properdin and tissue polysaccharides :—l their contribution to 
the Journal of Experimental Medicine (1957 ) Pillemer, Landy and 
Shear showed that not only bacterial lipo-polysaccharides but also 
polysaccharide complexes derived from both “normal and neoplastic 
mammalian tissues may combine with properdin, inactivate C’ 3 in 
vitro and alter the properdin levels and non-specific resistance of 
mice’. These polysaccharides are seen to interact with the properdin 
system im vitro and alter properdin levels in vivo and, in this respect , 
they are seen to resemble bacterial products in that, small quantities 
of them are found to be sufficient to increase properdin levels and 
rise non-specific resistance in mice. Substances, obtained from 
non—microbial sources are also seen to produce effects similar to those 
of the bacterial. Thus, polysaccharide—complexes derived from mouse— 
tissue are seen to cause marked changes in the defensive capabilities 
and in properdin levels of the identical species, the mouse, from which 
they were obtained*®. These findings would point to the non-specific 
nature of this kind of protection. 


Properdin system and non-infectious diseases: An important 
outcome of researches conducted by Pillemer and co-workers on non- 
specific immunity 1s the discovery that the properdin system is required 
for bringing about the haemolysis, 7m vitvo, of abnormal red cells of the 
blood, in patients with paroxysmal nocturnal haemoglabinuria(P.N.H.)*# 


629. Ralph J, Wedgwood, Harold S. Ginsberg and Louis Pillemer, “ The 
Inactivation of Newcaltle Disease Virus by the Properdin System. ” 
The Journal of Experimental Medicine., Nov. 1, 1956, Vol. 204, No. 5. 


630, Louis Pillemer, Maurice Linday and Murra J. Shear., ‘ Alterations in 
Properdin levels and Resistance to infection in Mice following the 
Administration of Tissue Polysaccharides.”” The Journal of Experimentan 
Medicine, July, 1, 1957., Vol. 206. No. 1. 


631. Hinz, C, F., Jr., W.S. Jordon.,, Jr., and L. Pillimer., ‘‘The properdin 
system and immunity: IV. The haemolysis of erythrocytes from 
patients with paroxysemal nocturnal haemoglobinuria ”. J. Clin 
Invest. Vol. 35; 453. 


e e 284. e e e e e e ° 


. : : : ‘ , ; : : kapha 


This is, perhaps, an example of a disease in which properdin is seen to 
interact with an abnormal human tissue leading, possibly, to its distru- 
ction. Research reports, in this regard, show that normal serum 
haemolyses the erythrocytes of P. N. H., while, a serum which lacks 
properdin or any of the components of complement is unable to do so. 
The replacement of purified properdin to the properdin-deficient 
serum is seen to restore haemolytic property. Properdin is shown to 
fail to restore haemolytic activity to serum that lacks any component 
of complement. Evenso, the removal of magnesium is seen to render 
a serum nonlytic for ? . N. H., erythrocytes and the addition of the 
ions of this substance restores haemolytic property. It would thus 
seem that the properdin, components of complement and magnesium, 
which compose the properdin system are all necessary for the 
haemolysis of P.N.H., erythrocytes zz vitro. Thus, the requirement 
of “properdin in P.N.H. haemolysis appears to be unique among 
naturally occuring systems, since none of the immune haemolytic 
system tested” so far “have similar requirements ”"*”. 


The significance of the observations noted above will be appre- 
ciated better from the point of view of the study of four patients with 
P.N.H., for two years, reported by Carl F. Hinz, Jr®’. He found in 
each of these individuals “an extremely low properdin level has been 
detected at some time during the course of his disease...... ...Wuring 
the periods of crisis or intense haemolytic activity, the serum—proper- 
din level has been low; on some occasions, during remission, when 
there was less haemolytic activity, the serum-properdin ‘level was 
observed to be within normal limits. The possibility exists that 
utilisation of properdin occurs during haemolytic process i” vitro. 
Properdin is not utilised during haemolysis of P.N.H. erythrocytes i 


(Paroxysmal nocturnal haemoglobinuria is a rare haemolytic anaemia 
the chief characteristic of which is an acquired abnormality of erythro- 
cytes such that haemolysis occurs in vétro in patients own or in any 
other normal human serum. ) 

632. It has been noted by Hinz that normal human red blood cells treated 
with tanic acid require the properdin system for haemolysis ta vitro 
in human serum. (Carl F. Hinz, Jr. “*Properdin levels in infectious 
and non-infectious diseases ” Annals of New York Academy of Science, 
Vol. 66, Art. 2, Oct. 5, 1956. ) 

633.  Ibid,. 
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vitro, nor has it been shown that properdin combines with the stroma 
of P.N.H. erythrocytes.*’*” 


Serum properdin levels and cancer :—More important and 
equally significant data as regards properdin levels in non-microbial 
diseases have emerged from experimental studies carried out by Chester 
M. Southam and Louis Pillemer on “Serum properdin level and 
cancer cell homografts in man” ***. From available published accounts 
of this study, it is seen that “the implantation of cancer cells into 
normal volunteers elicited a marked local inflammatory reaction and 
rapid rejection of the implant. In patients with advanced: cancer, the 
initial inflammation was minimal and growth of the implanted cells 
WaS PrOgreSSIVE: ......... Studies in experimental animals suggest a 
relationship between serum-properdin levels and growth of trans- 
plantable tumours”. The study on normal volunteers has shown that 
“there are marked differences between the properdin levels of cancer 
patients and normal persons, and that, a parallelism exists between 
serun-properdin levels and: their ability to reject cancer cel 
homografts ”**", 


The experiments that led to the above conclusions are important 
and significant. They are seen to have involved the implantation of 
cancer cells ( Chiang’s conjunctival cells ) into two groups of recepients 
viz., normal volunteers and cancer patients. The properdin levels in 
the two groups of subjects are reported to have shown marked 
differences. “Ihe 38 volunteers had a mean properdin level of 7 U and 
none was below 2 U. ‘The 17 cancer patients averaged less than 2 U 
and 6 were 1 U*'.” It is seen, in addition, that “ patients with 
advanced cancer who had low properdin titers readily accepted cancer 
cell homografts ”. Definite propogation of implanted cells is reported 


634. Ibid. 


635. Chester M. Southam and Louis Pil!emer, “ Serum Properdin Levels and 
Cancer cell Homografts in Man.” Proceedings of the Society for 
Experimental Biology and Medicine., 1957., Vol. 96. 


637. Units of properdin/ml serum are expressed as U. From 1 U to2U is 
considered a low level of properdin, 3-4 low normal, 5 to 10 U normal 
and 12 U or greater is considered high. 
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to have occured in them. In anumber of these cases, persistant or 
recurrent growth of the implanted cancer cells has been reported to 
have been observed on the 28th day or later. In three of them, 
metastasis of the transplanted cancer cells, from the implantation site 
to regional nodes have been reported to have been observed. 


The case of normal volunteers, on the other hand, has been 
reported to have been different. Their properdin levels were normal 
and they are seen to have promptly rejected the implanted cancer 
homografts and exhibited marked inflammatory reaction, which 
persisted until the material was completely absorbed — usually (in 
about ) three weeks time. Biopsies appear to have shown that only 
about half of the normal recepients had implanted cells remaining at 
14 days. In them, the implanted cells .were found to be degenerat- 
ing and surrounded by intensive inflammatory reaction, marked by 
polymorpho-nuclear infilteration.*® 


It would, therefore, appear that low levels of properdin in patients 
with advanced cancer is related to their inability to reject cancer cell 
homografts. The case of the normal persons with normal properdin 
levels is, on the other hand, seen to be intimately related to their 
ability to promptly reject cancer cell homografts. 


The properdin system and body irradiation :— Another inte- 
resting finding that emerged out of the researches of Pillemer and co~ 
workers relates to the almost complete disappearance of properdin, 
within four to six days, after an exposure to weakening radiation, 
when the experimental animals are reported to have become highly 
susceptible even to microbes which are normally present in the intesti- 
nal tract. 


The animals employed for these experiments are reported to be 
rats, which have been shown to have a high properdin content and 
which are “very resistant to bacterial infections’. It has been 
reported in contrast, that “the susceptibility of irradiated rats to severe 
bacteremia of enteric origin ”, may have to do with the destruction of 
properdin system by total body irradiation. Pillemer has referred to 


638. Ibid. 
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experiments conducted by A. R. Moritz to check up this possibility. 
The latter, in his experiments, is reported to have subjected large 
groups of animals to total body irradiation of 5000r and, the examina-~ 
tion of their blood as compared to that of normal animals is seen to 
have suffered a marked fall in properdin, during the early post-radiation 
period, while the complement and complement—component _ titers 
increased after irradiation. The low properdin levels is seen to -have 
been reached between the 2 to 7 days. ‘These observations have 
suggested a causal relationship between the destruction of properdin 
and the onset of severe bacteremia. with subsequent death. The 
serum of irradiated rats were shown to have lowered bactericidal 
activity and possessed little or no virus neutralising power. 


Pillemer has cited the experiments conducted by Strand and 
Brues, according to which, the irradiated mice were partially protected 
by the injection of fractions of serum, especially fraction II, in which 
practically all the serum properdin is recovered. Rats subjected to a 
total irradiation of 660r and, injected intravenously with 250 units 
purified cow’s properdin 2, 4 and 7, days after irradiation, are 
reported to have been partially protected, as compared to the control 


group of rats, which were injected with saline buffer. These latter 
were not protected™®, 


The foregoing expcrimental observations may, in part, offer an 
explanation to the incidence of gastro—intestinal disturbances such as 
atonia, stasis, gastric acidity, and infections such as dysentery and 
bacteremia in tropical climates and summer season, due to the activi- 
ties of and the crossing of the intestinal barrier by the normal intestinal 
flora. Chopra has noted that “high temperature associated with 
humidity favoured the passage of infecting organisms across the 
gastro—duodenal barrier and increased permeability of the intestine, 
so that the bacteria could pass into lymphatics, and finally reduced 
the defence of the animal to such an extent that the .severety of 
infection was enhanced™’”. The season, under reference corresponds 
to grishma, the peakpoint of Gddnakala when kapha is_ stated 


639. Louis Pillemer eZ. al., ‘“ Properdin System and Immunity : 1. Demonstra- 
tion and Isolation of a New Serum Protein, Properdin and its role in 
Immune Phenomena”., Science, vol. 120, No. 3112., Aug. 20, 1954, 

640. Chopra R.N., A Treatise on Tropical Therapeutics., p. 153, 1954 edition 
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to become deficient. The gastro intestinal infections referred to 
above can now be interpreted as due to the fall in the properdin 
level, under the influence of heavy radiation of the sun. 


The American researches, reviewed above in brief, have thrown 
considerable light on mechanisms and substances involved in the pheno- 
mena of natural resistance. The discovery of serum protein, properdin 
and its bactericidal, virus inactivating, haemolytic and toxoplasmocidal 
activities have opened out new possibilities. ‘Che bearing, properdin 
has on non-bacterial diseases such as paroxysmal nocturnal haemo- 
globinuria and cancer, emphasizes its non-specific nature. Further 
researches on the properdin system now being proceeded with in 
America, Switzerland, France, Belgium and Germany, are sure to add 
to the knowledge of natural defence mechanism of our body. 

These researches have a direct and immediate bearing on the 
Ayurvedic concept of bala or vyadhikshamatwa, in its different 
aspects viz., vy@dhibalavirodhitwa, vyadhyutpadaka nibandhakatwa, 
sahaja, kalaja and yuktikrita bala vis a vis shleishmika ojas, which 
latter represents an existing conceptual scheme of natural resistance. 
The facts which have emerged from modern researches relating to 
natural resistance, do not contradict the existing Ayurvedic concep- 
tual scheme of natural resistance. As stated by James B. Conant, 
We can put it down as one of the principles learned from the history 
of science that @ theory is only overthrown by a better theory, never 
merely by contradictory facts. Attempts are first made to reconcile 
the contradictory facts to the existing conceptual scheme by some 
modification of the concept. Only the combination of a new concept 
with facts contradictory to the old ideas, finally bring about a 
scientific revolution ” ( italics mine ).°*' Proceeding on these lines, it 
may be said that modern researches on the properdin system, as an 
important factor non-specific resistance, and the facts that have 
emerged from it which, by the way, are not contradictory to the 
existing Ayurvedic conceptual scheine of shleishmika ojas, would 
appear to amplify the latter theory in many directions. 


While it is not sought to be claimed that the serum protein, 
properdin is shleishmika ojas, the resemblance they bear to each 


641, James B. Conant, “ On Understanding Science ’*, Mentor Book, p. 48. 
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other, both in respect of their physical qualities and the part they play 
in natural resistance, is striking. These can be briefly summarised 
as follows :— 

(i) The physical qualities of shleishmika ojas ‘and properdin 
are furnished in the table below :—- 





Physical properties of Shleishmika ojas and Properdin 





Shleishmika ojas Properdin. 





Sthira (stable ). A stable protein with a large 
molecular weight of over 
1,400,000 

Mritsna (slimy ). Colloidal and slimy. 

Snigdha ( Viscus ) Being a euglobulin, it is a lipo- 
protein and contains over 77% 
of lipid. 


In colour, it is stated to resemble | Whitish and tends to appear 
ghee i. e., whitish and yellowish | slightly yellow and red due to 


red, presence in it of traces of 
carotenoids, 
Madhura, like honey. Being a euoglobulin, it contains 


a small sugar fraction. 








(ii) Ojas is a paryaya or synonym of both rakia (blood) and 
vasa (plasma and serum). The significance of these parydyds can 
be appreciated better by recalling the mode of distribution of shleish- 
mika ojas, with rasa-rakta as its medium of transport through the 
arterial system and capillaries to the tissues. It is, like properdin, 
an invariable constituent of rasa—rakia. 

« (iii) Shleishmtka ojas is, like serum properdin, a formed sub- 
stance. It is an upadhatu, and does not undergo any transformation 
i. e., it is a final product. 

(iv) It isa product of dha@twagnipaka (intermediary metabolism). 

(v) Like properdin, shleishmika ojas confers protection, on 
the body, against disease and degeneration. In fact, it is stated to 
ensure good health. 

(vi) Impairment of shleishmika ojas, due to vy@path ; its leak- 
age due to vzsramsa and loss and wasting due to kshaya, lead to the 
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lowering of the body’s innate resistance against various diseases—both 
sankramika or aupasargika (infectious or contagious ) and non-infec- 
tious. Diseases in which its deficiency is most pronounced are: 
Sannipata jwaras, especially, the abhinyasa ( hataujas ), ojonirodhaja 
and bhittabishanga jwaras (infectious toxic fevers such as, the enteric, 
pneumonia, cerebro-spinal and other fevers caused by subtle forms of 
life (microbes and viruses). Among the non—microbial diseases, in 
which the levels of shleishmika ojas fall low, lowering the body 
defences, are pandu (haemolytical forms of anaemia), madhumeha 
( diabetes mellitus ) etc. Similar is the case with properdin levels in 
toxic and infectious diseases mentioned above as well as in cancer. 

Thus, the existing Ayurvedic conceptual scheme of body’s resi- 
stance to disease, studied together with facts relating to the serum- 
protein, properdin, and the properdin system:as a whole will be seen 
to be supplementary and complementary to one another. They form 
part of the still larger and comprehensive Ayurvedic conceptual 
scheme of kapha ( or shleshma ) organisation of the body. 
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chapter 15 


a reassessment of the 
concept of kriyakala 
the five aspects of kapha 


Go €8 Ga ga 9 fa ga & 


Bea kapha was described as. the 
product of water, in keeping with the definition 4 wea Gata, za an: 
and, its synonym, shleshma, as the cohesive or cementing factor, in 
view of its root-meaning Ray emexa. It was then pointed out that, 
arising out of the former definition, studied together with ambu or 
udakakarma, a function of kapha, as well as the recorded views of 
Bhadrakapya that, “It is soma (watery element) alone, present in kapha 
that gives rise to beneficial or adverse consequences, according as it is, 
normal or abnormal”, kapha is the repository of body fluids ( water ). 
It was noted, in addition, that kapha soothens and nourishes the body- 
tarpana. Evenso, the function, samsleshana, was shown to relate to 
that property of kapha which is responsible for cementing together, 
the different units of the body and, in special, the bony joints. 

The description of kapha as of five kinds viz., kledaka, avalam- 
baka, bodhaka, tarpaka, and shleshaka™ would appear to be based cn 
considerations summed up in the paragraph above. A careful study of 
the descriptions of the five kKaphas, their locations and functions are 
reminiscent of certain aspects the extra—cellular fluid system and 
secretory functions of the body. Thus, kledak a-kapha which is said 


642 Hird DAU AEACAUA T FUTAAT HEAT qa Ware seeeeoisiad UA i 
(Sushruta : Sutra 15 : 4). 
WOR] CUFT... ee t( Ash. Hri. : Sutra : 12; 15 
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to be located in the Gmashaya™ moistens the food brought to this 
place, disintegrates, breaks and liquifies it’. The kapha present in the 
uras (thorax): is known as avalambaka, as it is stated to support 
the trika™ by its own power, the hridaya (heart ) together with the 
power of nutrient elements present in it and, the other sthanas of 
kapha, by virtue of its watery nature™*®. Bodhaka kapha, present in 
the jihvamila (the root of the tongue) and kanatha (throat, 
pharynx ) is stated to enable taste perception.*"’ 


643. Amdashaya has been described, in this passage, to be situated above the 
piltashaya — fyarrrtrrsy, According to Chakrapadnidatta, this part of 
amashaya is the urdhwamashaya or the upper Aamashaya, the lower or the 
adho-amashaya (small intestine ) has been described by him as pachya- 
miandshaya or agniashaya-fraegiry SULT it STAT AAA: STATA SATAN: 
srg: (Chakrapani on Charaka: Sutra 20:8). Thus, the term 
a@mashaya would appear to comprehend the stomach (urdhwamashaya 
which is the kaphasthana and, the smalll intestine ( adhoamadshaya ) the 
pittashana. 


644. aa Sed Seger em: | qa sare: Pararrenaar acaeypateeagenna- 
eta: we FaeTe, aAteTeveTT, a a aaNaeAae: alsa Preaara: 

_~ ~ ~ . ~ . £ « 

AAT HAT... ET A TAT Pt SasqEaral AIT AZEEATISALE 


Pe hat ieee ta |( Sushruta : Sutra: 21; 12-14) 
hits eT AAT: 
FST! CSHAT GIs oe. t (Ash. Hri.: Sittra - 12; 16-17) 


615. Theterm érika@ means the meeting point of three structures, Tvrika- 
sandhi refers to a joint in the formation of which three boncs 
participate. In the present context, Dalhana has interpreted the term 
trika as the junction of the neck and the two shoulder joints 
corresponding to the vertibro-occipital and acromio-humeral joints 
ae PRregzaeqaeway | Chakrapani has, in addition, included 
prishthasthi, ie., the sacro-lumbar-illiac joints to the list-(a#ite 
Tukaaeg aed aearag, | ( Chakrapdani on above ). 


646. seeatracaroraradiforacaaar eqs BUA 1:( Sushruta : Sitra: 21; 14 ) 
vo0ne SUE: D THEA LAAT: | 
STICVAN TS MEA WAPENTT 
PRIA FT VUTT WeEN TAB AAT | 
STAUST HATE: SHCA... (Ash. Hri. : Stttra: 12; 14-17) 

647. Greate eRarer here wea ada i (Sushruta : Sutra 21; 14) 
Preiearer wanhy eBear Sengsa Fre Hala | gears fe easidiniteaBAs Dard ¢ 
qa aa waquarwaeEANT SI Tea: wR Tad eenaeAasaeTHAy TAD a 
qa: | ( Chakrap@ni on above ) 
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Tarpaka kapha, located in the head, is said to nourish and sooth- 


en the indriyas™® by virtue of its snehana (oily) quality™. 


Shleshaka kapha, present in the joints keeps them firmly united, 
protects their articulation and, opposes their separation and disunion™. 


An appraisal of the five aspects of kapha: The five aspects of 
kapha, their locations and functions, as described in the samhita- 
granthas, bear a striking resemblance to some of the special systems 
of extra—cellular fluid. These are: cerebrospinal fluid, synovial fluid, 
aqueous and vitreous humours, salivary secretion, pleural and pericar- 
dial fluids, synovial fluid, endo-—lymph which fills the membranous 
cochlea, peri-lymph present in the scala vestibuli and scala tympani, 
in the ear etc. 


These form part of the wider extra—cellular fluid system. The 
extra—cellular fluid, which obtains outside cells, has been stated to 
account for about 20% of the body weight, whereas, an amount of 
fluid equal, approximately, to about 40% of the body weight has 
been estimated to be held in the: cell-protoplasm. The former may 
be further classified under smaller groups, of which the largest are 


648. By indriyas are meant here, the ear, skin, eye, tongue and nose which are 
repsonsible for auditory, tactile, visual, gustatory and olfactory percep- 
tions. saqrot stacae aay STS ATT AE ( Dalhana on the above ). In the 
context of tarpaka, the reference to indriyas relate to fluids contained 
in the sensory apparatuses viz., peri-and endo-lymph contained in the 
membranous cochlea and in scala vestibuli and scala tympani respect- 
ively; the lymph in the skin; aqueous and vitreous humour in the 
eye; the saliva inthe mouth and the secretion of the mucosa of the 
olfactory cavity, in the nose. 

649. ater: Sherrard paeralRao aca foisazue TNA t (Sushruta: Sitra : 21:14) 
ocsseees FUVAEUSAAGT CIE eeeaas \ ( Ash. Hri. : Sutra : 12:18) 
The reference to sneha and tarpana here, has been interpreted by 
Dathana in three ways viz., (a) Tarpaka’s important functions are 
Snehana and tarpana Set att alread ;...(b) it soothens the brain 
with its snehana quality —®ieardatot aniveacna, and (c ) sneha means the 
majja of the mastaka (the fat of the brain) and ¢arpaka nourishes this 
structure and the indriyas, with its snehana quality and enables them to 
perform their specific functions Get aereaan aaa adh asnfeeacang | sfx 
MATRA SSN MA Ass BUA wT aael Haga ( Dalhana ) 

650. aun ataradeamng ahaerqad waa t (Sushruta: Sutra : 21 ; 14) 
ateRo=swae: ary fea: | = (Ash, Hri.; Sutra 12: 18) 
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the interstitial fluid, which actually bathes, as it were, most cells of the 
body. The quantity of this fluid is stated to be, approximately, 
about 15% of the body weight. The blood-plasma, which serves as 
the medium of transport through which cells are enabled to make 
contact with other cells and with the environment, is said to amount, 
about 5% of the body weight. 


Relatively, smaller quantities of the extra—cellular fluid obtain in 
special systems, such as those mentioned above. In other words, 
in addition -to the interstitial fluid and blood—plasma, there are 
several extra—cellular fluids which are contrived individually and they 
perform special functions. For example, lymph itself is formed by 
the filtration of the tissue—fluid into the lymphatic capillaries and it 
is, ultimately, returned to the heart where, it becomes part of the 
blood—plasma. 


Plasma represents the liquid portion of the circulating blood. 
Under normal conditions, it occupies, over half of the whole-blood 
volume. It is chemically a complex fluid, containing, as-it does, a 
wide variety of substances. The source of plasma is food and meta- 
bolic--water, excreted by cells. It is the medium which transports 
food products to and receives waste products of cell metabolism. 
Cells draw their own protoplasmic—water from plasma water, which 
latter is also spoken of as blood—water. It may, in fact, be said that 
plasma is the source from which all other kinds of extra—cellular 
fluids, such as those under reference, are secreted. At the level of the 
capillaries, interstitial fluid filters through and replenishes the fluid 
already present in the interstitial or tissue spaces. Thus, the intersti- 
tial fluid and lymph are derived from plasma, which is also the source 
from which special extra—cellular fluids are secreted. It is, in this 
sense, that plasma (including the interstitial fluid and lymph) would 
appear to be the analogue of the vasa dhatu described in Ayurveda. 
It is seen from Sushruta-samhita that the term vasa is derived from 
the sumskrit root ‘rasa’-to go, and, the vasadhatu of the body, 
is so-called, because of the fact that, it continuously flows” (circulates) 
through and permeates every vital principle of an animated organism. 
In addition, it is the rasadhatu, the analogue of plasma, which is the 
source of all body secretions, is seen from Ayurveda Siitra, a work 





651. aa‘ ta nat aa,’ Hexed=sateaar ta:1 (Sushruta: Sutra: 14; 13) 
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which is stated to belong to the 15th century A. D. The relevant 
sutras are the following. 

TH WITH Ul THF all: meaning vasa itself is rakta and rakia itself is 
vasa,” Yoganandanatha’s commentary on this sutva runs as follows :—- 
“Rasa becomes rakta, since it is formed of one rasa. When situated 
within the body, it is known as rakta. When the same rasa is excreted 
out from the body it isknownas sweda. It is discharged from the tongue, 
due to %shsma when, it assumes the form of J@la (saliva).”’Elsewhere 
in the same work, vakta (blood) has been described as vasa 
(plasma )-37a7q Ta: | stata TasH | —and the rakta (blood ) itself 


is both rasa-rakta ( plasma™blood )'"*. 


Ayurveda Sutra, according to Dr. A. Shama Shastry, is of 
great antiquity and that it may represent a compilation of material 
gathered from various works-medical and yoga-of which, some are as 
early as the first century B. C. anda few, as late as the fifteenth 
century A.D. In his view, “both the compiler of Ayurveda Sitra 
and its commentator are not older than the 16th century. A.D’. The 
probable age of this work had t» be referred to here, to emphasise 
the fact that, the circulating rakta is really rasa, the analogue of 
plasma and that, it is from this fluid that various secretions and 
excretions are formed. ‘This is important in the context of the study 
of the special kinds of extra-cellular fluids, such as kledaka, avalamba- 
ka, bodhaka, tarpaka and shleshaka. 


Kledaka and the mucian of the stomach;—The description of 
the mucin secreted by the mucoid cells of the cardiac and pyloric 
glands of the stomach, resembles that of kledaka kapha, as regards 
its physical characteristics and functions, with this difference that, a 
few more functions performed by it are known today. Gastric 


632. wragEu sard4:u (Ayurveda Sutra : Pr. II., Sutras : 18-19: p. 100 ) 


653. CITT weary, | sreaheqaeag, Unlacaaydiya 1 a war aietaalyy, xay 
FY Sa | ARANETA Sy Mas HAI 1 CAT arsed: & ta UBa La ATaararea 
AUS VTEAAAMA TE | UR AAU ERAN Feed TETATARaT ALA | 
( Yoganandaniatha on the above ) 


654. Ayurveda Sutra IX and X; Pr. 8; p. 257. 


655. Dr. R. Shama: Shastry; “ Introduction to Ayurveda Sutra” p. i- xvi 
Mysore University, Oriental Library Publication ; 1922 Edition. 


e ‘6 296. e 8 e ° ° 


‘ ; : : : - the five aspects of kapha 


mucous (mucin), like kledaka kapha, is a thick, viscous fluid. It is 
tich in muco-protein™ and is secreted in varying quantities. From 
what is known of its functions, today, it is seen to serve three 
essential purposes viz., 

(i) buffers the strong acid ; 

(ii) inhibits the action of pepsin, and 

(iii) moistens the food and loosens its molecules, especially, the 
protein molecules, before they are acted upon by pepsin. 

It is held that gastric juice is secreted by cells throughout the 
lining of the stomach and mucin, secreted by the gastric glands, is 
stated to form a protective covering over this lining, which is con- 
sidered to protect the stomach wall from being digested by pepsin. 
Much of the water present in the gastric mucous is re—absorbed and 
becomes part of the extra—cellular fluid content of the body. 


Avalambaka kapha:—Au appreciation of the significance of 
avalambaka kapha will depend, in part, upon a prior understanding 
of the anatomical term, fvika. This term has been used in several 
contexts in the Ayurvedic classics, especially, in the description of 
asthisanghatas (collection of a number of bones) and marmas 
(vital parts), and in connection with szva-vyddha (blood--letting ). 
Sushruta has mentioned fourteen asthisanghatas of which, one in each 
is said to be present in the region of shiras (head) and trika.o”' 
According to his commentator, Dalhana, trika is well known as the 
region of shronikandabhaga (the pelvic region ) and, also the meeting 
place of the two shoulder joints and the neck." He has defined trika 


656. Muco-protein is a glyco-protein, particularly one in which the sugar 
component is chondroiten sulfuric or muco- protein sulphuric acid. 
Kxamples of glyco-proteins are: proteins of the vitreous humour, syno- 
vial fluid, umbalical cord, certain bacterial proteins, the protein of gastric 
and other mucins, globulins of serum and egg - white, thyroglobulin, 
osseo-mucoid of bone, tendo mucoid of tendons, chondroproteins of 
cartilages, ovo-mucoid of eggs and pregnancy urine hormone. Glyco- 
proteins are not digested by enzymes of the gastro-intestinal tract. Their 
presence, in gastro-intestinal secretions, accordingly, aids in protecting 
the membranes of the tract, against digestion. 

657, aaegresat aareg: | Far aa aewaertaty, Alans a etal, ERAN EE: ) 

(Sushruta: Sha 5: 161 

O58. Pree aay sNereosar AE WAS, AAT TER TT ATASE SET | 

( Dalhana on the above.) 
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as the place of samyoga (meeting place) of griva (neck) and 
amsadwaya (the two shoulders ). The area where these three parts 
meet is known, according to him, as amsaphdalaka.”® Enumerating 
the bones of the trunk, Sushruta has described frika as the (triangular) 
fifth bone, in the group present in the lower portion of the trunk.°” 
Commenting on Sushruta’s direction that, in tritiyaka jwara (tertian— 
fever ), blood letting should not be done from the siva (vein), which 
lies in the middle of trika—sandhi.*' Dalhana observes that “ the trika— 
sandhi is that whichis near amsa. Blood—letting should be done 
from the siva which is near frikasandhi and not from the one which 
lies in the centre of this sandhi, as it is a marmasth@na ( vital part ).°"" 
He has, in addition, described, trika, in the context of avalambakea 
kapha, as the region where the neck and shoulder joints are located.**’ 
Chakrapanidatta has, in his commentary, in this connection, included 
the prishtasthi ( sacro-lumbar-pelvic articulation ), to the list furnish- 
ed by Dalhana.™ 

It will be seen from foregoing citations that, literally translated, 
the term trika would mean the meeting place of three bones or struct- 
ures. Griva corresponding to the neck, is composed of seven cevical 
vertebrae which articulate with each other. These articulations are 
protected by thin intervertebral discs of cartilage and synovial capsules. 
Tne two scapulaes, posteriorly, do not articulate with the vertebral 
column but they do so anteriorly with the two clavicles and also 
with the heads of the two humoural bones, in their glenoid cavities. 
These joints are protected by synovial capsules and bursae. Evenso, 
each costo-vertebral articulation, posteriorly, and _ sterno--costal 
articulation, anteriorly, would also answer to the requirements of 
the definition of ¢vika. They are protected by synovial fluid. In a 
general sense, therefore, the entire thorax can be said to be made 
up of trikas. Likewise, the lumbo--sacral--pelvic group of joints 
and their synovial system fulfil the requirements of the definition 
of trika. 


659. fede aa fara siagaer aq 4: Gain: a. Frae:, ay Sas HARE; . 2. | 

( Dalhana on Sushruta: Sha 6: 26) 
660, “7 °°" fae Waawe ... (Shusruta : Sha 5: 19) 
661. (aeafeaneqnat wae 2... wt (Ibid, Chi 8:17) 
662. fers) Hawa seray Gacy | Aatancd saevalraeratianai, + gaeraray - 

wnat, AHaraAaearg | ( Dalhana on the above ) 

663. Se fttaegrareaaearag | ( Dalhana on Sushruta : Sha 21°: 14) 
664. faxtie gen taanggzraqaaeesraa | ( Chakrap4ni on the above ) 


e ° e 298 ° ° ° ° e ° ° . 


; : ° ‘ ‘ - the five aspects of kapha 


Since reference to trika, in the context of avalambaka kapha 
appears to be very general and wide comprising, as it does, of many 
small and big joints,: it may be presumed to cover different kinds of 
joints —big and small— and the special extra—cellular fluid system 
that nourishes and lubricates them. In this sense, the claim that 
avalambaka ‘kapha nourishes and supports trika by its own power- 
3itadryt—may be taken to refer to the functions of the synovial fluid 
present in these joints, comparable or identical to similar functions 
ascribed to the shleshaka kapha of the larger joints. 

The contribution avalambaka kapha is stated to make to 
hridaya (heart ), together with’ anna-rasa (nutrient fluid) has two 
aspects viz., (a) the’ serous fluidi.e., the normal ‘lymphatic’ fluid 
present in the pericardium, known as the pericardial fluid (an ultra— 
filterate of plasma) lubricates the outer—surface of the heart and, 
thereby, permit it to ‘slide with minimum friction against the inner 
surface of the pericaridium.(b) The supply of nutrition to the 
heart is derived from the blood that circulates through the coronory 
arteries, which latter finally divide into capillaries, which latter are 
the most essential vessels. The heart capillaries branch and anasta- 
mose with each of the joints of the body, bursae, sheaths and tendons 
in and related to thorax; (c ) lubrication, protection and nourishment to 
the heart, and (d) the support it gives through the rasa-dhatu to 
other kapha stha@nas, by providing them with fluid ( water ). 

Bodhaka kapha:-\t was noted earlier that, according to Shushruta 
and Vagbhata, bodaka kapha present at the root of the tongue and 
pharynx enables taste-perception due its soumyatwa (aqueous nature ). 
Ayurveda Siitra has, in addition, described that, taste-perception and 
discrimination are due to /a@la present in the tongue and also that, 
it splits the food eaten.”” 


Sushruta cum Vagbhata's description of bodhaka-kapha, studied 
together with that of /ala noted by Ayurveda Sitra, as commented 
upon by Yoganandanath would point to saliva as the f actor concer- 
ned with the process of taste-perception and the break-down of the 
food eaten.™™ 


665, wrared waneRarg fasta Grea ti Delta | ( Ayurveda Sutra, 71 ; pr. ) 
wigs warzecaT |... ere: te: Gremadl oqeiad dad | ae- 
ays AED | ( Yoganandanth on the above ) 
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Taste—perception and bodhaka kapha vis a vis saliva:~—Anatomi- 
cal and physiological study of taste-perception, in modern times, has 
shown that : a) the taste-receptors, in the tongue, are the taste-buds 
(for different tastes ) and they occur, for the most part, in the wall of 
the papillae. In each taste-bud, there are elongated cells, each of which 
ends in minute hair-like process, known as gustatory pores. It has 
been learned that direct stimulation takes place in the gustatory pores, 
resulting in the vibration of the hair -like processes which are converted 
into impulses in the taste-buds and passed on to the gustatory 
nerves and, thence to the brain. The setting up of the vibration of the 
hair-like processes, referred to above, is stated to arise due to the 
vibrations set up by molecules and ions in solution.“’’ The essential 
point here is that the taste-buds can be stimulated by substances 
which are in solution or have been ionised. Saliva is the fluid which, by 
dissolving food substances makes, it possible for us to taste them. 

In the buccal mucosa are distributed nuinerous glands but saliva 
is secreted, mainly by the pairs of salivary glands viz., parotids, sub* 
lingual and sub-maxillary. Of these, the celis of the parotid glands 
are exclusively of the serous type, while those of the sub-lingual 
glands are of the mixed type. Parotid saliva is dilute, non-viscous 
and always hypotonic. ‘The saliva ot the sublingual glands is viscous 
because of its mucin content; while, that of the sub—maxillary is 
serous On para-sympathetic stimulation and, viscous, when stimulated 
via their sympathetic innervation. Thus, the flow of saliva may be 
stimulated by local reflexes set up by mechanical factors~including 
foreign materials or by conditioned reflexes e. g., the sight or smell of 
food. This secretion serves to moisten, and, thus, lubricate the mass, 


656. Itis considered by some authorities that the mechanism of gustation, 
like that of oltaction may be an echo-resonance phenomenon. This the- 
ory relates the sense of smelling to that of light through waves compara- 
ble to light and radio but that carrying smells. ( Beck and Miles., Scien. 
ce., 106. 511., 19147). According to Moncriff. Taste is primarily stimulated 
by a chemical action seems possible and that ionisation plays a part is 
certain. It is equally certain that it is not entrirely chemical or stereo 
isomers could hardiy have different tastes, as they do have in many 
cases. Posssibly, molecular vibration of Dyson's correlation of the 
Raman Effect with odour, is the initial stimulus, but it is followed by 
chemical action, on absorption, or chemical orientation on the tonuge is 
more likely ( Moncrieff, Chemical Senses, P. 171, 1951 edition ). 
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facilitaing deglutition, thereby. The more important aspect of human 
saliva is its enzyme, ptylin, which catalyses the hydrolytic breakdown 
of poly-saccharides to a mixture of oligo-saccharides. Enynes other 
than ptylin, including a phosphatase and carbonic anhydrase, have 
also been reported to be present in saliva.®"’ 

Thus, when food is taken to the mouth it is cut and ground by 
the teeth and thoroughly mixed with saliva. Like its Ayurvedic 
analogue, saliva performs three important functions viz., (i) dissolves 
some substances, thus making taste possible; (ii) its enzyme ptylin 
begins to act in the hydrolytic breakdown of starches, and (iii) it 
lubricates the food so that it can be swallowed. 

It will be seen from the foregoing that, the modern physiological 
description of saliva, especially, in its two main aspects viz., the contri- 
bution it makes to taste—perception and the preliminary digestion of 
food introduced into the mouth are the same as those of bodhaka 
kapha. Both bodhaka and its modern counter—part, saliva, are derived 
from vasa—dhatu or plasma and they share the shleishmika qualities 
of the latter. 

Tarpaka kapha :— It was mentioned earlier that lerpuka kapha 
said to be present in the head, nourishes and soothens the indriyas 
(sensory organs ) by virtue of its suehana qualities. Commenting on 
Sushruta’s description of tarpaka kapha as above, Dalhana has 
offered two interpretations, as regards its functions viz., (a) its impor- 
tant functions are to oleate and nourish the imdriyas, and (b) sneha 
means the majja of the mastaka and tarpaka kapha nourishes this 





(67. Saliva is a colourless, slightly viscous liquid composed on the average of 
99.2% water and 0.58°%solids. The latter are reughly 2/3 organic matter 
primarly ptylin and mucin. The remaining 1/3 is composed of the 
inorganic Catt, Mgtt, Nat, and Kt, Po, -, Cl, HCO3~, and Soa 
The concentration, of these ions bears little relation to their concent- 
ration in blood serum, except in the case of Nat and Clions. 

Krasnow, F (Jour. American Dental Association 25, 216, 1938) 
reported about 33 mg% total protein, 7.5mg% cholesterol and 0.13mg% 
lipid phosphorous in saliva from normal persons......... Many other 
compounds have been reported to occur in saliva. Among these 
are lactic and ascorbic acids, choline, phenols, urea, glucose, thiocyana 
tes, iodides, nitrates and various enzymes, including phosphatase, 
carbonic anhydrase, lipase and, of course, the well known salivary amyl- 
ase. (West & Todd, Textbook of Biochemistry p. 462, Second, 
edition. ) 
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organ and the indriyas, and enables them to perform their specific 
functions. The latter interpretation is of significance, for, it descri- 
bes the chemical nature of mastaka ( brain) and relates it to the 
soothening and supporting functions of tarpaka kapha. Vagbhata has 
described the mastulunga (brain) as being composed of medas 
(fat )®°* Dalhana has stated that the mastulunga (brain) is mastaka 
majja (fat of the head) and it resembles the partly melted ghee.%® 
The term majja, generally, refers to the yellow substance that fills up 
the hollows of long bones—corresponding to the yellow bone narrow 
which, like fats stored up in the adipose tissue is composed of palma- 
tin, stearin and olein. Vaidyaka Shabda Sindhu has defined majja 
as Shuddha sncha 3%. e., pure fat. Thus, mastaka, as described by 
Dalhana would, in modern parlance, appear to be predominantly 
lipid, in nature. It is seen from developments in the fields of modern 
physiology and biochemistry that “ compared with most tissues, brain 
is exceptionally rich in lipid. Little of this, however, is neutral fat 
and most is in the form of complex ‘ essential lipids’. These include 
lipids, cholesterol and proteo-lipids...... Grey matter contains less lipid 
than white matter but even grey matter ranks high as a lipid 
containing organ*””. ” 

That the brain is the seat of senses has been mentioned by 
Charaka™. Manas, with its two-fold extentions viz., the gn@nendriyas 
(cognitive organs), Rarmendriyas (conative organs) and the five 
indriya buddhies ( sensory areas), is brain located. The protection, 
support and nourishment, to this vitally important organ, and the 
senses, said to be provided by parpaka kapha becomes exphasised. 

Tarpaka kapha and the cerebro-spinal fluid :—cerebro-spinal 
fluid described by modern physiology is the nearest analogue of 
tarpaka kapha. It may be recalled that, the brain is covered by 
three membranous layers, known together as the meninges. These 
layers are actually three membranes viz., piamater, duramater and 


668 axa (aaa ) 4 fred eqeWaed were ASRETA | 
(Ash. Sam: Sushruta : 5; 49 ) 
669, aaee’ aiaslazaraet aeaeast | ( Dalhana on Shsrutda , Sutra 23, 12 ) 
670. Kendal C. Dixon., Cyto-chemistry of Grey Matter, Quarterly Journal of 
Experimental Physiology and :Cognate Medical Sciences. P. 138, Vol 
39 No.1. 1954. 
671. Charaka: Sutra: 34. 
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arachnoid. Piamater is a very delicate thin membrane which is 
closely adherent to the brain. The outer, tough, and inelastic layer 
is the duramater. Between the two layers is found the ‘ web-like’ 
membrane, the arachnoid. The space between the pia and arochnoid 
membranes is known as the sub-arachnoid space, which is continuous 
with a similar space that surrounds the spinal cord. It is filled with 
a fluid, known as the cerebro-spinal fluid. 


Brain has four large cavities, known as ventricles which commu- 
nicate with each other and are continuous with the spinal cord. The 
fourth ventricle has an opening in its roof, which lead into the sub-arach- 
noid space. Projecting into each of the lateral ventricles is a mass of 
tissue, known as choroid plexuses. These are longitudinal lobulated 
and invaginated processes, consisting of a vascular plexus and a cover- 
ing empendymap*” which project into the third, fourth and lateral 
ventricles. Available evidence indicate that the plexus is the princi- 
pal structure which is concerned with the elaboration of the cerebro- 
spinal fluid. There are, however, reasons to believe that the cerebro- 
spinal fluid is not simply a filterate of the blood plasma ( even though 
some of it is formed as tissue —fluids found elsewhere in the body, are 
as a resultant between the blood preasure on the one hand, and the 
osmotic attraction, on the other ), but the larger part of it is formed 
by an active secretory process of cells of choroid plexuses. 


The composition of the cerebro-spinal fluid is differentiated from 
plasma, to a considerable extent, as compared to the lymph. It 1s a 
‘clear colourless fluid of low viscosity and does not coagulate as plasma 
and lymph does, It has a low protein content—15 to 55 mg per 
100ml. Above 80% of the protein is albumin and 20% globulin. Its 
glucose content is also less than that of plasma. The Ca‘** in it is 
about half that found in the serum, whereas. Nat is very much higher 
and K a little lower than the serum while P is much lower. The 
bicarbonote content is about the same as in plasma and is equal to 
40 to 60 volume percent of Coz. pH values of the cerebro-spinal fluid 
and plasma are nearly the same. It contains 0 to 5 cells per cubic 
millimeter and, in a large percentage of cases, no cells are present. of 


672. Ependyma is the lining membrane of the cerebral ventricles and the 
central canal of the spinal cord. 
‘673. West and Todd., Text Book of Biochemistry, p. 581, Second edition. 
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As regards its functions, the cerebro—spinal fluid has been shown 
to serve as an elastic protective covering which surrounds the delicate 
nervous tissues. This thin layer of fluid which envelops the brain and 
spinal cord acts as a cushion and buffers it against trauma. The vol- 
ume of this fluid is changeable and, this is important. as the skull is 
inelastic and, in consequence, any pressure changes within the cranium 
may subject the brain to possible damage. Best and Taylor have 
advanced the view that “there is probably considerable exchange of 
metabolic materials between the nervous cells and the fluid*“ . ” 


It will be seen from the foregoing that in the cerebro—spinal fluid, 
tarpaka kapha has a parallel, which supports and protects the mzastaka 
and that, this fluid, like other extra—-cellular fluids of the body is 
derived from rasa dhdtu or plasma. 


As regards the contribution tarpaka kapha is stated to make 
to enable the indriyas (sensory organs ) to perform their specific 
functions, It is of significance to note that : 


(i) Granendriya or the olfactory apparatus :— The lamina pro- 
peria of olfactory mucous membrane contains glanus of tubulo— 
alveolar type-the glande of Bowman. These secrete a serous fluid 
which bathes the epithelial surface, thus, providing a solvent for odorous 
materials. The fluid is delivered by fine ducts whichtake perpendicular 
course to the surface “”. 


(ii) Rasanendriya or the organ of taste :—refer to pages. 
437-439 


(iii) Ripendriya or the organ of vision: —The eye—ball 
contains: (a ) a clear watery fluid-the aqueous humour, which occupies 
its anterior and posterior chambers. Structures of the eye, such as 
its transparent optical media, depend for their nutrition, on diffusion 
f rom this fluid. It is alkaline in reaction (pH 7.1-7.3) and has a 
specific gravity of 1002~—1004.and, a viscosity of 1.029. The chemical 
composition of this fluid consists of water, salts, traces of albumin 
and globulin and a reducing sugar. It is freely originated and has the 


674. Best and Tayior, Physiological Basis of Medical Practice, p. 1071., 1950- 
edition. 


675. Ibid, p. 1201. 
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same osmotic power as blood. °* In addition to serving as a medium 
for diffusion of nutrients to the transparent optical media., it also 
functions as a refracting media of the eye; (b) vitreous humour 
occupies a segment of the eye ball, the lying behind the Jens and the 
ciliary process. It is a transparent jelly—like substance that fills the 
cavity of the eye ball, posterior to the Jens. The lens, itself, is 
accommodated in a cavity present in it anteriorly. This substance is 
largely water—almost identical to the aqueous humour and therefore, 
its refractive index is very nearly that of water. It helps the eye, not 


only to maintain its shape but also serves as a refractive media of 
the organ. 


(iv) Shravanendriya or the organ of hearing: As in the case 
of other gnanendriyes (sense organs) located in the head, the shravan- 
endriya (the sense-organ of hearing ) is also a seat of kapha ( tarpaka ) 
and, it forms part of the special extra cellular fluid system. Thus 
the membranous cochela is filled with a fluid, known as endo-lymph- 
while osseous cannals i. e., the scala vestibuli and scala tympani are 
filled with peri-origens lymph. The peri and endo-lymphs are stated to 
have different origins. ‘The former is, in fact, the cerebro-spinal fluid. 
The origin of the endo-lymph is not known. It is, however, considered 
possible that it may be a_ transudate — furnished by stria_ vascul- 
aris."‘’ ‘These fluids participate in the conduct of sound waves and 
form part of the mechanism of audiation. 

The foregoing, drawn from modern developments in physiology 
furnish conformatory evidence to the classical Ayurvedic view, that 
tarpaka kapha enables the sensory organs to perform their specific 
functions. 


676. Composition of aqueous humour. 
( Grams per 100 cc. ) 

Water Bink wae Doe 99.6921 
S: lids aie eas See 1.0869 
Albumin bis see ee 0.0201 
Globulin aie vas ss 0.0025 
Fibrinogen iu oti si — 
Fats at miei oe 0.004 
Reducing sugar mee eal oe 0.0983 
Non-protein nitrogen Ses wai ogi 0.0236 
Inorganic Constituents 

Na, K, Ca, Mg, C], P&S ... ane coe 0.7529 


(Ibid., p. 1148 ) 
677 Ibid., P. 1170-1171. 
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Shleshaka kapha 


Go gf 2a f ge fa ca ga 


ee (shleshmaka) kapha, present in 
the bony-joints of the body, is said to keep them firmly united ; protect 
their articulation and oppose their separation.®* These functions are 
seen to stem out of the general characteristic qualities of kapha, such 
as its snigdhatwa, shlakshnatwa, pichchilatwa (vijjalatwa) and 
mrisnatwa corresponding to viscosity, smoothness, sliminess and 
lubricability, respectively. In addition, the root ‘ shlish’-to embrace, 
from which the term shleshmaka (shleshaka) is derived refers, as 
shown elsewhere, to its property-by virtue of which it cements, as it 
were, the different structural units of the body. Thus shleshmaka 
(shleshaka) kapha is seen to have two important aspects viz., 
(i) the factor which contributes to the integrity of the bony—joints 
and their smooth functioning, and (ii) the factor present in the 
para@maniis (cells) which unite together, the individual units or 
dhatiis as well as those of the alas. 
(i) Shleshmaka kapha vis a vis synovial fluid: The overall 
outlook of shleshmaka ( shleshaka ) kapha, its physical qualities and 
functions, closely resemble those of the synovial fluid. Being present 


678. dfaea: RUA atatassng araeqaue EMA! (Sushruta: Sutra 21 : 14) 
afRSIRTIF: aay faa: (Ash. Hri: Sutra 12: 18) 
qiedistadasenq save eft (Ash. Sam : Sutra 20: 6) 


» ® 306 ® ° e e e e e 


. ; ‘ ‘ ‘ : ‘ Shleshaka kapha 


in asthi-sandhis, it nourishes, lubricates and protects them. Asthi— 
sandhis ( bony-joints )* are constituted by articulating bones and are 
covered by snayus (tendons) and peshis ( muscles ) which are stated to 
confer strength on them.” In addition, structures described as 
kalas™ are said to be intimately correlated to s@yus (tendons) and 
kept bathed in shleshma ( mucinous secretion ) and encased by jarayu 
( membranous covering or sac )"”. The kala (lining ), important in the 
present context, is the shleshimadhara, stated to be present in all 
bone-joints. The shleshmea contained in the sac, lubricates the joints 
and enables them to function smoothly, like a wheel which easily turns 
upon a well greased axle. 


A. joint, in modern parlance, is described as a ‘ tissue—space’ 
(rather than a cavity) lined by modified connective tissue cells 
The articular surfaces are covered by hyaline cartilage which are 
kept in contact, for the most part, by the supporting structures, such 
as ligaments. A membranous capsule (sac) encloses the joint. Its 
inner surface is provided with blood vessels and nerves. The modified 
connective cells, mentioned above, line its inner surface. 


Synovial fluid :— Various joints ( bursae, sheaths, and_ tendons ) 
contain a clear fluid, resembling the white of egg, which is an exaim- 


679, -arayead, fefrareasaea: fear | 
arent qd aaq, Ua Kae: wTETAAT: | 
Usama ¢ deaeragadqi = (Sushruta : Sha 5 : 28) 
The term s.7dhi is seen to have been used to include not only bony—joints 
but also muscles, tendons and blood vessels. But .Sushruta has not 
enumerated them onthe ground that they are too many to be counted. 


680. firrazareagane aga athicorn | 
Gah: agarega aaat-aq warcqa: wu: ( Sushruta Sha 5 : 38 ) 


681 Kala has been described as the fine structure that lines and supports 
ahatus which ace the basic structural entities of the body. 
ee cee MAMMAL | (Ibid, 4:5) 


682. Mg Wass aradiay SMO | SHAT Afeatoala Earrated ara Fg N 
(Sushruta : Sha 4: 7) 


683. saal saat asareay woraat aaa!) Sera Far aw we oY Tada | 
qq: AY Idea GBS: VHT TAT Wl (Ibid 24-15 ) 
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ple of a tissue—fluid, produced by dialysis from plasma. The exact 
mode of its production is not understood, though it is now assumed 
that it is a transudate containing mucin™, elaborated by the cells of, 
synovium. The normal pH of the synovial fluid is 7.3 to 7.4 and _ its 
specific gravity, approximately, 1.010. The protein concentration in 
it is about 1%, with an albumin globulin ratio of, approximately, 4.0. 
There is no fibrinogen in it. The concentration of its non—protein 
nitrogenous substances is slightly below that of plasma, and lipids are, 
normally, absent. The concentration of glucose is variable. 


A characteristic quality of the synovial fluid is its high viscosity : 
which has been shown to be due to a muco-protein present in it, ina 
concentration of 0.85 g/ml. The poly—saccharide in it 1s seen to be a 
form of hyaluronic acid", identical to wharton’s jelly®. It is held 
that this fluid may represent the liquid matrix of connective tissue; 
that mucin originates therein and the fluid, in this tissue—space is, 
in diffusion equilibrium with the blood. 

As regards its functions, the synovial fluid like seleshaka kapha 
is seen to serve two important purposes viz., 

(i) to lubricate the joint. 
(ii) to nourish the articular joint. 

(2) Shleshaka kapha as the cohesive factor of the body: 
Yet, another aspect of the functions of shleshaka kapha is its capacity 
to hold together and unite various structural units of the body. As 
noted, elsewhere, organs and parls of the body are according to 
Charaka, made up of their ultimate units or paramaniis i.e., cells or 
biological atoms." It was also pointed out earlier that the basic 


684, Mucin is a mixture of glyco-proteins that form the basis of mucus. It 
is soluble in water. Simple proteins, combined with some carbohydrate 
group, other than nucleic acid, forms the mucin. These proteins are the 
mucus-forming ones of the tissues and secretions. They also serve as 
the protein constituents of tendons and ligaments in which, they serve as 
cementing materials. 

685. Hyaluronic acid is a viscous muco-polysaccharide. It occurs in conne- 
ctive tissues and in bacterial capsules. 

686. Wharton’s jelly is the mucoid connective tissue that constitutes the 
matrix of the umbilical cord. 


687. Refer to foot-note 9 in page 3. 
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matter-stuff of all the shariva param@niis are essentially shleishmic 

regardless of morphological and functional peculiarities, which each 
parampara (species) of dhatiis and upadhatis may exhibit. As 
already mentioned, the observed difference between one dhdi# and 
another-assuming that their basic matter-stuff 1s essentially the same 
i. e., shleishmic—has to be correlated to variations necessitated by 
their functional specialisation. ‘The examples of vakia, mamsa and 
asthi dhatis were cited to illustrate this view. The above apart, what 
is relevant to the present context is the fact, that the innumerable 
paramaniis (cells ) of difterent shartra avayavas ( parts of the body ) 

are seen to be held together, cemented as it were, to form different 
structures and organs of the body. The substance which cements or 
unites a paramdnu with another of its kind or with others of different 
kind, to form various structures and organs of the body, it is obvious, 
is derived from or contributed by the shleshma or these units 
themselves. In other words, shleshaka, in keeping with its root-mean- 
ing-shlish-to embrace, to cohere, to hold together etc.,——holds all these 
units together, ensuring thus, the stability, durability and integrity of 
the body, as a whole. Details, as to the nature of the substance or 
substances which perform silcshaka-karma bandhana ( binding ) are 
forthcoming from modern physiology and bio-chemistry which are 
important to this study. 

According to modern histo-physiology, two kinds of tissues viz. 
the epithclal and connective are recognised. By the term, tissue, is 
meant a group of similar cells united into a mass or structure i. e., 
cells which exercise similar functions, form tissues. If the cells are 
packed tightly into shects, as in the case of the skin, or into compact 
three dimensional agyvregates, as in the case of liver, the tissue is 
called the epithelium. On the other hand, similar cells separated from 
one another by relatively large amounts of inter—cellular material, 
form connective tissues. 

The epithelial tissue: The former type constitute tissues that 
cover the surface of the body--the skin-or form the delicate linings of 
body cavities which open directly or indirectly to the surface. Epithe- 
lial tissues are classed under two groups, from the point of view of 
their embryological origin viz., (a) messothelial tissues or messo- 
theliuin, which line the thoracic and abdominal cavities, and (b) 
endothelial tissues or endothelium, which are delicate tissues that line 
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the heart and blood—vessels.**= The term epithelium may be used, in 
an elementary sense, to cover all these kinds of tissues. 


Two important points which may have to be taken note of here 
are: (a ) cells of the epithelial tissues are placed very close to each 
other, there being very little inter-cellular substance between them, 
and (b ) tissues formed by these cells ‘are very delicate, especially, 
when they line a cavity. They are often only one cell thick.™ 


The connective tissue :— Connective tissues are found through- 
out the body. They help to form the frame-work of organs and 
pervade tissue-spaces, filling in and connecting organs and various 
other structures. In contrast to epithelial tissues, connective tissues 
are characterised by minimum number of cells and an abundance of 
intercellular substance. This group includes many different tissues 
viz., blood, bone, cartilage, tendons, ligaments, fat, etc. The 
inter-cellular material varies from a fluid to a firm ground-substance 
( matrix ), as in cartilage or the rigid matrix or bone.*”® 

The samshleshana aspect of the function of kapha can now be 
studied, having regard to the manner in which the epithelial (corres- 
ponding to kalas of Ayurveda ) and connective (corresponding to the 
shakhas of Ayurveda ) tissue cells are held together to form compact 
structures and organs. The examples of the endothelial wall of 
capllaries ( srofa@msi ) will be illustrative. The capillary walls have 
been shown to be composed of endothelial cells joined at edges to 
form atube. These cells are not similar to other types of cells; if 
they are, their cell membranes are impermeable to substances larger 
than sucrose. It is, however, seen that proteins, particulate matter 
and blood cellular elements pass through the capillary walls. It would 


688. The description of epithelial tissues as above resemble that of kalas 
mentioned in the Ayurvedic classics. These are: mamsadhara, rakta- 
dhara, medadhara, shleshmadhara, purishadhara, pittadhara, shukra- 
dhara etc. which will be discussed under srotas. 


689. The epithelial group of tissues include the simple squamous, stratified 
squamous, cuboidal and simple columnar types— a clasification based on 
the shape of cells. Large number of epithelial cells are involved in the 
structure of glands, the functions of which are secretory. 


690. Blood cells are embeded, as it were, in fluid plasma ; bone cells, likewise, 
are embeded in solid calcium phosphate and star-shaped cells. in the 
case or Cartilage, are fixed in a net-work of tough/or elastic fibers. 
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follow from this that permeability or porosity of the capillary cell— 
membrane must be intimately related to the physical character ' of the 
Substance which binds the endothelial cells together. This cement-— 
substance is considered to be made up of a ‘mesh of calcium 
proteinate ’ 

The connective tissues, on the other hand, are composed of two 
distinct structures, different in composition viz., fibrous elements and 
cement or ground—substances.™! The chemical nature of proteins, in 
the cement substance, is not known but it has been shown that they 
are bound to highly polymerised niuco~-proteins of four different kinds 
viz., hyaluronic acid,"’* hyalurono—sulfuric acid, chondroitin sulfuric 
acid™ and a sulfuric acid ester. These poly—saccharides are held to 
account for the mucinous nature of connective tissues. 


The foregoing appraisal of the five aspects of kapha, in the light 
of the known facts of science, draws attention to the following :— 


(i) The five aspects of kapha form part of the larger extra- 
cellular fluid system of the body-the intra and inter-cellular fluid 
systems, represented by interstitial and inter-cellular fluids, respectivelv 


(ii) Between them, they form the fluid reservoir of the body— 
their functions being ambu or udaka karma. 


(iii) Like the extra/intra and inter—cellular fluids (including 
lymph, known in Ayurveda as liniha ) which are plasma derived, the 
five kinds of kapha are also derived from vasadhatu, the analogue of 
plasma. 


691. The broad term ground-—substance is often used to designate the funda- 
mental histological basis of-the cytoplasm. The materials of the 
ground-substance are constantly degraded and synthesised through , 
probably, the metabolic activities of fibroblast cells. 


692. The inter-cellular cement which binds paranchymal cells together to 
form an organ appears to be a gel of highly polymerised hyaluronic acid 
and the latter is held to be present in all organs but is shown to be most 
abundant in connective tissues, blood and lymphatic vessels. 


693. Chondoitin sulfuric acid is a component of chondromucoid, which latter 
is a complex glyco-protein. The former Delongs to the prostnetic group 
and it has been shown to be liberated by mild hydrolysis. Complete 
hydrolysis of this substance has been shown to yield glucoronic acid, 
giactosamine, acetic and sulfuric acids. 
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(iv) Except in the case of tarpaka kapha (corresponding to the 
cerebro-spinal fluid ), the remaining Raphas are seen to share varying 
degrees of viscosity amounting, in some cases, to slimineses due to the 
presence, in them, of substances which possess siigdhatwa and pichchi- 
latwa \ike mucoproteins. 


(v) All the five kaphas function to nourish, lubricate, protect 
and support the organs where they are found. Tarpaka, by the 
contribution it makes to some of the sensory organs viz, the eye, ear 
and nose, aids their functions. Bodaka, while enabling t2st perception 
is also seen to aid digestion of food, placed in the mouth. 


(vi) Some of the functions ascribed to avalumbaka bear a 
striking resemblance to the mode or supply of nutrition to the heart 
from plasma; the support and lubrication provided to heart by the 
peri-cardial fluid and, synovial fluid to the thoracic joints, and the 
replenishment of fluid, to the fluid systems of the body. 

(vii ) In a much wider sense, shleshaka is seen to serve as the 
substance which unites the ultimate units of the body-the paramanits 
of sharivavayavas or biological atoms i. e., cells—to form tissues, 
organs and parts of the body. Shleshaka, resembles in this respect, 
the ground substance which forms the fundamental histological basis 
of cytoplasm and, the gel-like cement-substance which binds the 
paranchymal cells, to form organs. 
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the concept of sapta-dhatus 


Ga G9 go €9 fe fa ta ce 


The concept of sapia-dhatis forms part of 
the much wider concept of dosha-dha@iu-mala and it refers to the 
physiology of basic nutritional] & structural factors of the body. 

The term dhatu is derived from the samskrit root 3 ary which 
means dhayvana, to support and poshana, to nourish. The other 
meanings, of this root are: (1) gaifa-ad at ait aa oI sla ad: 
meaning, that which supports sharira (body ), manas (mind) and 
prana (life) is dha@iu, (ii) waa a Tae Ata AatsfeqasrEEaa. a 
meaning, that which supports rasa, rakta, mdmsa, mcdas, asthi, 
majja and shukra, is dhatu ; and (iii) earfa—anala aieaaaaa eff aa: 
meaning, that which promotes the growth of the sharira (body ) 
is dhatu.”™ 

This term has also other usages viz. putting ; placing ; bestowing ; 
holding; and causing. Its technical usages are many but a few of 
them are: an element ; primitive matter ( the five bh#tcs ) ; an essential 
constituent of the body ; the five sensory organs and their objects ; the 
saptadha@tus of the body; elemental substances dug from the earth, 


such as gold, silver etc., and roots or stems of verbs (in the context 
of vyakarna ),°” 


694, Siddhanta Kaumudi 
695. Monier William’s Sanskrit-English Dictionary. p 513 
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Sushruta has defined this term as ‘that alone which supports the 
body is said to be the dh@tw’.°’ The three main Ayurvedic classics 
have used this term in two senses viz. special and general. The 
former sense connotes sapta-dhatis™* and, the latter, refers to the 
basic trinity of life viz. doshas, dhatiis and malas. 

Reverting to the two meanings of the root, referred to above, 
dharana (to support ) and poshana (to nourish) are important to the 
present study. The three doshas are spoken of as dhatiis, as they 
support the body, in their normal states of functioning, whereas, 
sapta—dhitis are stated, not only to support but also nourish the 
body. The former are usually described as doshds because, of the 
tendency implicit in them to vitiate the latter and, in their turn, be 
vitiated. Likewise, sapta—dhatis are also known as ditshyas, because 
of the tendency implicit in them to be citiated. Both, doshas and 
dhatis are also spoken of as malas, in their abnormal states. The 
term mala is used to signify the third number of the trinity. These 
represent waste-products which are produced in the body, in the 
course of its metabolic activities. They are normal concomitants of 
the dynamics of life. In their turn, they also support the body in their 
normal states. 

We are concerned here with the sapla—dhdtiis, in their two 
aspects viz., dharana and poshana. The term dha@rana or support, 
has an immediate bearing on contributions these dhdatiis are stated 
to make to the structural architecture of the body. Sapta—dhatis 
already exist, as concrete formed entitles viz., the circulating asa and 
yakta ( plasma and blood ), ma@msa ( muscle-tissue ), medas ( adipose 
tissue), asthi (bone-tissue), majja (marrow-tissue) and shukra 
(reproductive elements). They are being constantly formed, destro- 
yed and, reformed with appropriate materials derived from poshaka- 
dravyas (nutrient substances ), from the time of conception to that of 
death, as inexorably as ka/a or time. How these dhatis are formed, 
destroyed and reformed, all the time, in a living man, maintaining 
a state of dynamic metabolic equilibrium was described earlier, 
while discussing dhatwagnipGka. It was then shown, that, dha@tis 


696. awa adcatgraa eed! 6 ( Sushruta : Sutra 14 : 20) 


697. TaPAtaAzisaRwryeny wat | BAGS: . 2.6... 
(Ash. Hri: Sutra 1: 13) 
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are also of two kinds viz. sthayi or poshya and asthayi or poshaka, 
corresponding to the seven, already existing, formed and stable dha@tits 
and, an equal number of metabolically produced precursor nutrient 
substances, which are meant to be utilised for nourishment, synthesis 
and maintenance of poshya or sthayi-dhattis, respectively. If poshya 
( stha@yi) dhatis support the body, by providing it with basic tissues, 
the poshaka (asthay:) dhatis’*° are seen to support the former by 
nourishing, sustaining and maintaining them. 

The differentiation of dha@fis, as of two kinds, is based, among 
others, on Charaka’s observation that : 


“From adhira-rasa, are produced and nourished the rasa, rudh- 
tra, mainsa, medas, asthi, majja, shukra, ojas and the five zndriya 
dravyas-all, known as dhatu-prasddakds as also, such parts of the 
body as the joints and related structures, such as pichcha etc. which 
bind them (the joints )‘°’. 

“Nutrient substances i. e, the dh@fiis, undergo pdka, under the 
influence of their own %shma (agni) and are, thereafter, purveyed to 


the dhati%s through their own (specific ) srotamsi."” 


“The seven dhatus that support the body, undergo two kinds of 
pika viz. prasdda and kitta, each under the influence of its own agnt. 
From rasa is formed rakta; from vakta, madmsa is formed; from 
mamsa, medas ; from medas, asthi; from asthi, majyja; from majja, 
shukra and from shukra, garbha.”'” 

A significant feature to which these citations invite attention to, 
is the use of the term dh@tu, to signify the nutrition of the dhatis, 
and the dhatis themselves. It, thus, envisages specific kinds of 
precursor nutrient substances required for the use of already existing, 
formed and stable dhatis. The distinction between the two usages 


700, awe garzreat wa: TEE | HereTaAAsay 1 fegrecaeqagivaradasesam: eo- 
awe Sasa: EUSAyas Ha eTS aITAL: GVzleq | 
(Charaka: Sutra 28 : 4-1) 
701. guia arerarg wesieatisRaasaaziand Tgy7 gem gaqvarzapela ah- 
afaagrg raz qTSaraTal: | ( Ibid ii) 
702, war essa aa ata anea aaa: | Naa Sy areta aia: Geata aaa: 
( Ibid, Chi 8 : 39) 
703. AI Beara aaa Belts ga: TawaTA: we: aia Hegwaszaq | waa aat atd 
Ararsyseadishta Ft AWA AT aa: DHE BRIT: WMA: | 
( Charaka: Chi 15: 15-16 ) 
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of this term is explained by Chakrapanidatta and Shivadasa Sena, in 
their commentaries, on the citations above, especially as regards the 
allusion made by Charaka to Ghara-rasa and rasadhatu. Says 
Chakrpini: “It has been stated in the chapter on vividhashtiyapt- 
tiya (in sutrasthana ) that, rasa—dha@tu is nourished by G@ha@ra—-rasa 
but, here (in the chapter on grahani), reference is made to vasa, 
which nourishes rakta. ‘The mention made of two vasas viz., the 
Ghara-rasa that nourishes the ra@sa-dhaditu would appear to be, 
apparently, contradictory, which is really not so. The reference to 
Giiiva-rasa, pertains to the prasadda—-bhaga of @hdra which has been 
treated as rasa. There are two kinds of rasa viz., sth@yi and poshaka, 
both of which are meant to nourish the dhdatis. There is no difference 
between them, as regards their sthanabhada etc," 

Discussing the mode of distribution of nutrients to dh@fis (from 
the point of view kedarakulya-nydya) he observes. “According to 
this view, anna-rasa contributes first, a fraction of it, to the promotion 
of dhitu-rasa. The remaining portion is then purveyed to rakta. 
Assuming the gandha (smell) and varna (colour) of rakta, it then 
proceeds to nourish the dhaturitpa rakia with its homologues: present 
init. Mamsa—dhatu is then, nourished likewise, the homologues of 
this dia@tu being contributed to it. The purveyal of nutrition to other 
dhatiis are carried out in like manner.’“” 

Shivadasa Sena, in his commentary on the same passage, has 
observed that, Nasa first proceeds to vakta. In the raktasthana, it is 
changed into a substance resembling vekta, in colour, and nourishes 
the rvakta-dhitt with its homologues. Atter nourishing vakta, it 
proceeds to nourish ma@msa with substances present in it, which are 
the homologues of this dhatu. The homologues of mdmsa present in 


COR Ad ATMA D saeangasgean © geara crenwg weryr (we so Ww ) 
Sasa, AT (aes CAEN, FeeIH A WHIVET Ca gta 4 a faa? Ba aad sek 
WMA: SUSI: WATTS AA 1 aT CANE Dela LA Tay Bird wear, WT HSA , 
aa AF MAUVE SY Taiaarazeaaar AZ sep:, ge eaPsaise cataraeraas (Arzet earls 
TNTH CHAM: VTA Traa aH , WA HEAT ATA wlapeda | wage (aiaahkza- 
Gala xa aaSaqat ( Chakrapani on the above) 

705, He} eg PANES FTAA TET TAD IA, Taras TA Tas Caardaey PRAT 
aya a td Tha, Aa Tauieaa aa: ag BMiaraargHar=aiaAAa year ferarsls 
Mita aAAasSza Tas sie gertta, Iya uri ata aria, aaa antraaq sqaear 1 
Tal RzAAASAT afd | 

( Chakrapanidatta on Charaka : Sutra 28: 4) 
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vasa, meant for the nourishment of m@msa—dha@lu, are named after 
this dhatu, as they resemble the latter. In the same manner, vasa 
proceeds to purvey nutrition to other successive dhatis, with their 
respective homologues, very much like the supply of water to plots in 
a paddy field through channels-the plots nearer the channels being 
supplied with water first.”"”" 

He further notes: “Ahiira-rasa nourishes ( tarpana ) the stha@yi- 
vasa, rudhira, mamsa, medas, asthi, majja and shukra, with their 
respective homologues (present in it) through different channels, 
(pathways). Thus the dhatu nearest is nourished earlier by the 
poshakamsha of vasa. The farthest dhatu is supplied with its 
homologues, relatively, Jater. 7’ 

Regardless of the quaint way in which the manner of production 
and distribution of nutrient materials to various structural constituents 
of the body has been explained by Chakrapani datta and Shivadasa 
Sena apart, these commentaries focus attention to the recognition, in 
their times, of a distinction made between the sthdyz or poshya and 
asthayi or poshaka dhatis. They also invite attention to the more 
advanced views held, in those times, on nutrition ‘and metabolism. 
Chayvaka’s observation that “ Dhatis are what their nutrition makes 
them and, on these depend the normal states of functioning of the 
body” meaning”’, food represents the specific nutritional requirements 
of each diitiiu (tissue ) is as valid today as it was, when he wrote 
this passage. 

Poshaka or asth@yi dhatis : The mode of production of the 
poshaka or asthayi dhatis was described, in some detail, earlier, 
while discussing dhitwugnt vyapara. It was then seen that the 
anna-rasa ( sara—bhaga ) i. e. the nutrient fraction of the food—the 


706, Ra WC Gp Fa SATA, A UTTER ST CHATTY Waa, Gh a 
TpTAMa tareatata WIAA, aa CAT Uraaaa, aaa uty qatar AraasoF 
BU aaaeet HARENAa IA WANA, WIT Tl Wreata aal-F aaah 
STAs seas aNTarsaTa a Ars: aay 

( Shivadasa Sena on Charaka : Sutra 28: 4 ) 

707. Har arent we seam five aif: wale weraraiagr wean aaa aaa; az 
a: sara qaeacdiger ume alg geuia, aa faex aiaeaer we ex apiaar 
Fata aiqot vara! 
( Shivadasa Sena on Charkrapdni’s Bhanumati tika on Sushruta ) 

708, aaa f€ arearerd: sEranaaaea | ( Charaka Satra 28:3) 
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final outcome of jatharagni pik2 ( gastro-intestinal digestion )>— 
represents all the proximate principles required by the functional and 
Structural factors of the body. After being suitably dealt with in 
bhiligni pika, this rasa is subjected to further changes in dha@itwagni 
paka-the Ayurvedic analogue of intermediary metabolism. This 
baka has two aspects viz. prasada paka and kitta paka. The former 
kind of metabolic reaction ~ the anabolic-results in the synthesis of 
raw nutrient substances — vijatiya —into finished organism specific— 
sajatiya-precursor substances, which can be utilised by sth@yi dhatis'” 
(already existing, formed, stable tissues) for their energy, synthesis 
and maintenance metabolism. 

The tissue systems of the body, in the Ayurvedic view, consist 
of seven kinds of basic tissues or sapta-dhialis, as they are known. 
These are: rvasa-dhatu (plasma, including the interstitial fluid and 
lymph ) rakta-dhati ‘( elements of blood-erythrocytes )’ mamsa dhatu 
{ muscle-tissue ), sedo-dhitu ( adipose-tissue ), asthi-dhatu ( bone— 
tissue ), »ajja—dhatu (marrow-tissue ) and shukra-dhaiu (elements 
of the male-reproductive tissue.) The production of precursor 
substances, required for each species of the already existing, formed 
basic and stable tissues ( sthayi-dhatits ) are catalysed, as it were, by 
Specific aguis e.g. rasagni catalyses the synthesis of the constituents 
needed for incorporation into the structure of the existing rasa-dhatu» 
from appropriate nutrient materials present in the anna-rasa. The 
first dhatu to be formed, thus, is the vasa-dhaiu’'. At this stage, the 
nutrient homologues of the elements of the remaining tissue systems 
are taken over by the vasa-dhatu, which, in the words of Sushruta, 
are ever circulating throughout the body; in doing so it permeates 
through minutest parts by oozing, to nourish, maintain and irrigate, 
contributing thus, to the growth of the body and survival.’’* From 


709. 





These are substances such as glucose, amino acids, lipids ) minerals and 
vitamins. 


710, Ash: Hri: Sutra: 1:13 

@1l. The functional constituents of plasma, the modern analogue of sthayi 
rasa dhatu, consists of albumins, globulins, fibrinogen, other clotting 
or anti-cogulants, sodium, potassium, calcium. magnesium, chloride, 
inorganic phosphate and bi-carbonate. 

712, geet atReteedaaa aaa Was wWessaGha Faon,...deaq aaawava ada |- 
MUTANT T Aaa... aI agaaawa: Mongar az wana awa Hewt=estterat Ta: 

(Sushruta : Sutra 14:3: 12) 
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here, onwards, each kind of dh@twagni (these are seven, correspond- 
ing to each dhatu,) acting upon appropriate nutrient materials that 
are being transported by the vasa dhatit, catalyses the synthesis of 
poshaka or precursor dhatzis of the corresponding sthayi-dhdlis, as 
shown in the table below :— 









Raw-materials-nutrient ‘ Finished p 
homologues of dhatus trom i> ~~ | . 

the food substrate. | Prasddapaka | ittapaka 
eer nS SSS 


! 
Rasa-dhatu Shleshma 


The species | roducts of the aca 
of dhatwagni'’ 












Rasagni Annarasa 


| 
Raktagni | Nutrient homologues of ! Poshaka_ asth- | Pitta 
'rakta dhatu-raw materials ; 4yi (precursor) 
|in the substrate, in rasa- | rakta dhatu 
dhatu 





Mamsigni_ | Do of mamsa-dhatu Do miAmsa- Karnamala 
| dhatu Akshimala 
Nasikamala 
Asyamala 
Lomakupamala 
Prajananamala 
Do medo-dhatu| Sweda 
Do asthi-dhatu Kesha 


ij Medogni Do of mamsa-dhatu 
Asthyagni Do of asthi-dhatu 


Shamashru 
| Loma 
| 





Nakha 


Do majja-dhatu| Akshi-sneha 
Vit-sneha 


Majjagni Do of majja-dhatu 


Twak sneha 
Shukragni Do of shukra-dhatu Do shukra-dhatu | Ojas (?) 





Thus, are formed the seven kinds of poshaka or nutrient dhatis 
Which are then purveyed to the sthayi-dhatis through srofamsi, speci- 
fic to each dh@tu by the sthayi rasa dhatu.” 


The second reaction i.e. the’ kitta—paka relates to waste-products 





713. According. to modern physiology and bio-chemistry, the products o f 
intermediary metabolism are these which are formed as intermediate 
Products, or hormones to be used by other cells. These include lactic 
acid, pyruvic acid, citric acid as well as amino acid intermediates, aceto 


acetic acid, beta~hydroxybutyric acid and acetone from lipids and 
hormones, 
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that arise in the course of metabolic transformations described above. 
These substances are taken up for either being synthesised as-hairs of 
the head and body, beard, nails and other horny structures of the 
body or for composing various kinds of excretions which: are elimin- 
ated from the body,. from time to time through mutra (urine), 
purisha (feces ), sweda (sweat ) etc. 

While commenting on the chapter on svolo—vimdna, Chakrapant- 
datta has drawn a clear distinction between the asthayi and sthdyi—- 
dhatis. We has observed that srofdmsi transport asth@yi dhalis. 
These represent the food which has been subjected to paka and 
parinadmas. They are poshcka dhatis meant to nourish sthayz 
ahatiis'™ 

In addition to reasons furnished above to show that the term 
dhatz, unless otherwise qualified, pertains to intermediary metabolites 
which are meant for utilisation by stha@yi- dhatus (or stable formed 
tissues ), physical qualities and functions ascribed to them by the 
samhita granthas also emphasise, in general, their nutrient nature, 
as the table furnished below will show :— 


Physical properties and functions of sapta dhatis : 


Panchabhoutik Special 
constitution and pro- Functions 
__..... Physical qualities erties 
I. Rasa Dhatu: Apya 
1) Drava ( Liquidity ) Ce ete 
S43 Gratifying ) Gratifying ) 
9 ay ; £ 
(2) Sara (Fluidity ) snehana Rakta pushti 
(Oleating) ( Nourishing 
(3) Manda ( Opacity ) Dharana oe ) 
(4) Snigdha ( Viscosity ) Maintaining (Preserving ) 
Preserving Tushti " 
bearing, ( be - 
protecting satiating, 


refreshing ) 

(5) Pichchila ( Unctuous ) Soumya. 

714. These include, in modern parlance, degraded or ploymerised proteins 
which are utilised for the synthesis of fibrous and horny structures-hair 
nail etc, and others on their way to be excreted. These include Coy urea, 
creatinine, uric,-acid, phenols and their conjugates modified steroid 
hormones and their conjugates, sulfates, indican, billirubin, urobilinogen, 
porphyrins etc, 
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Physical properties and functions of sapta dhatiis : 


Panchabhautik 
constitution and 
physical qualities 





Il. Rakta dhatu : Agneya. 


(9) 


Drava ( Liquid) 
Sara ( Fluid ) 
Manda ( Opaque ) 
Snigdha ( Unctuous ) 
Mridu (Soft) 


Pichchila ( Viscous ) 


Asamhata (Not of any Saumyagneya 


shape ) 


Indragopa sama varna 
( Red in colour ) 


Madhuram ( Sweetish ) 


(10) Lavanam (Saltish ) 


715, 


716. 


ee prec i g r rncme 


gyrase a Umass TH 


Functions 


Varna— 
prasadana 
(Imparts 
colour ). 
Mamsapushti 
( Nourishes 
the mamsa) 
Jivanam 

( enlivening )‘!* 

Sparsha 

gnayana 

( Responsible 

for tactile 

sensation ) 

Produces 

vriddhi ( growth ) 

or kshaya (wasting) of 
other dhatus.’”” 


az\"qay ( Charaka ) 


Stray (Sushruta : Sutra: 15); «ea ( Sushruta : Sutra: 14) 
wraié (Sushruta : Sutra : 15) arg (Ibid : 14) aff ( Ash. Sam : Sutra: 19) 


TTS eyes Tea az (Charaka); a-Rs (Ash. sm : 


36). sity (Sushruta : Sutra 15: 10; Dalhana ) 
3. adiwarag (Ibid) ; aiagie ( Ibid ) a#eaqq (Ibid: 15 ) ; agi wan feaq ( Ash. 
Hrid : 27 ) eaaignay ( Sushruta : Shar. 7) arqai aaaat arraraiaa (Ibid 14 ) 


fae eal Ue: VHA SAAT Tar | 


weratar MT Ba eesea er Ma u 
( Sushruta : Sutra 14. ) 
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Properties and functions of sapta dhatiis : ( Contd. ) 


Panchabhautik Special 
constitution and pro- Functions 
physical qualities perties 


Ill. Mamsa dhatu—Parthiva 


(1) Sthula (Gross in form ) Sharira pushti 
(Strengthens the body ) 

(2) Sthira (Static ) Medas pushti 
( Nourishes medas. ) 

(3) Guru (Heavy ) Sharira lepa 

(4) Khara (Rough) ( Covers the body ) 

(5) Kathina ( Hard ) Mala pushti’” 

(6) Shlakshna (Smooth ) (Nourishes mala) 

IV. Medo dhatu-Ap-Prithvi : 

(1) Drava ( Liquid ) Snehana ( Oleating ) 
Swedakaraka 

{2) Shlakshna (Smooth ) ( Produces sweat ) 
Asthi pusthi 
( Nourishes the asthi ) 
Dridhatwam 


(Secures sturdiness )'® 


V. Asthi Dhatu — Parthiva. 


(1) Guru (heavy ) Dharana 

( Bearing, supporting ) 
(2) Khara (rough ) Majja pushti 

( Nourishes the majja ) 
(3) Kathina (hard) Mamsa alambaka 


(Provides support to mamsa ) 
4) Sthula ( gross ) 
) Sthira (static ) 


717.) eyes feat qiugerataterae ,.... ata wag (Charaka); seam (Ibid Chi. 15 ) 
ariqgia’. (Sushruta : Sutra 15); Hea: gf” (Sushruta: Sutra 15) 
aersy: (Ash: Sutra 19); azgi@ (Ash. Sar : Sutra : 19) 

718. Bzequa (Sushruta : Sutra: 15-10 Dalhana ); ga: (Charaka Chik. 15); 
saan (Ibid) ; ee ( Sushruta : Sutra 15 ) ; faza#rmaq ( Sustruta : Sutra 15); 
aftagie (Ibid ) ; ceca ( Ash. Sam. Sutra 19); 
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(6) Miartimat ( with form) 
VI. Majja dhatu-Apya. 


(1) Snigdha (unctuous ) Snehabalam 
( oleates ) 
{2) Mridu (Soft ) Asthipiiranam 


( fills up the asthi ) 
Shukra phushti 
(Nourighes the shukra )'” 


VII. Shukra dhatu — Apya. 
(1) Sphatikabha (Crystalline & Garbhotpada 


white ) (Produces garbha ) 
(2) Drava (Liquid ) Chyavana 
(3) Snigdha ( Viscous ) ( Sensation of ejaculation ) 
{4) Madhura ( Sweetish ) 
(5) Madhugandhi ( Smelling Priti 
honeylike ) (Fondness ) 
(6) Guru (Heavy ) Dehabalam 


( Strengthens the body ) ™! 
(7) Bahala (thick) 

The pattern of distribution of dhatus: All ancient samhita 
granthas have postulated the view that saptadhatis are produced in 
a kind of progressive evolutive metamorphosis, beginning with 
vasa—dhaitu and ending with shukra—dhatu-the previous dhalu being 
transformed into the next higher. Thus, vasa—dhdatu, formed from 
anna rasa, is stated to be transformed into vakia dhatu, rakta dhatu 
is then transformed into ma@msa dhatu, this dhatu is then, trans- 
formed into medo dhdatu, which latter, in its turn, evolves into 
asthi dhatu, astht dhatu is, thereafter, turned into majja dhatu and 


719. was fen aftaqueawics ...... sifeg ... Waa (Charaka) amg (Sushruta 
Sutra 15) angie (Ibid ) atardtat sara ( Ibid. Sharira 5 ) 
720. agi ae 3 daey (Sushruta: Sutra 15-10 Dalhana) feraqag ( Charaka 
Chi.15 ) @eaaq ( Sushruta: sutra 15) Hear geora_( Ibid 15 ) amgitea ( Ibid ) 
721. eafeert za Rava at aunts 41 aea=ala Fad AwergIAs aa 4 
( Sushruta : shar. 2.11) 
ae we us fed gt ages ag! (Ash Hrid : Shar,1 ) 
mficarz_( Sushruta : Sutra 15) =qaaq (Sushruta : sutra: 15) %aa ( Ibid. ) 
@eaau (Ash Sam: Sutra 19 ) 
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majja dhatu evolves into shukra dhatu.”” Te following will make 
the idea underlying the process clear :— 


rasa——>rakta; rakta—->mimsa; mamsa—-—>medas; medas--~> 
asthi ; asthi—--> majja ;_ majja——>shukra. 


Charaka and, following him Véa@gbhata have described the 
evolutive metamorphosis of dhati%is as occuring in the course of 
dhitwagnipika, yielding dhatis and kittas, in its prasada and kitta 
pakis, respectively. In almost every context, these dhdatzis have been 
stated by them to be constantly undergoing metamorphosis and 
transported through dha@tuvahasrofamsi (channels that conduct 
dhatus )."" In other words, the term, dh@tu, unless otherwise 
described, would appear to pertain to nutrients in transit and not to 
tissues that already exist, such as bones, muscles, blood etc. 


The implications of this theory, have been sought to be explain- 
ed in terms of three different hypotheses. According to one view, 
described by Chakrapinidatla as the sarvaima parinadma paksha, 
the evolutive metamorphosis of dhafiis is comparable to the process 
of the souring of milk, in which the entire milk is converted to curd. 
In the same way, the consecutive steps, in the process of the form- 
ation of dhatis have been envisaged to proceed as follows: the entire 
rasa-dhatu substrate evolves as rakta-dhatu, similarly, the rakta dhati 
substrate, as a whole, is then transformed as the mG@msadhdtu anc 
so on."*' This, view, is seen to have come up for considerable 
criticism and was possibly rejected on the ground that sarvatme 


(22. tagth AA Hii ALSRATeISIE I SEMA Fos aa: De BaENOT: WaT: 0 
(Charaka: Chi 15 : 16) 
target Aa ATA Ria: HT | Bessie aa) seat Bost: 2k a PTA 
(Sushruta : Sutra 14:10) 
US TA ATE HrarazTeTTIsey Fl BET HSH aa: SR aE: ASAT 
(Ash. Hri : Sha 3 : 62-63 ) 
723. alate we WRAL aaaraaaret wareraraya 
(Charaka: vi5:3 
aut 4 aawArzeTat qaqa siateaagena | (ibid, Sutra 28 5) 

(24, Saeagpiy We ehesraq—-aq—-wy cea uA to Us a ataeuaT ed 
BITS RAAT SIT Tea | sa a ue EP BRA-etaeen aalemar 31d 
wald, qa EA TH Va ATA | a TepladislG ararseur waeA 

(Chakrapdni on Charaka: Sutra 28: 4) 
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pavinama paksha is self-contradictory, as the conversion of the entire 
rasa into rakta and, vakta, likewise, into m@msa and soon, will 
leave no rasa behind, if a man fasts for three or four days. The 
outcome of such a transformation, if this view is tenable, will only 
lead to the death of the individual. Evenso, a month’s continuous 
fast may result in the filling up of the body with nothing but shukra 
which, however, is not the case.” Le then proceeds to observe that 
“vasa, in its entirity, is not converted into rakta: only that fraction of it 
which is homologous to vakta is turned into this dhalu. The remai- 
ning portion of rasa is generally spoken of as rakla as it assumes 
red colour, while passing through rakiasthanas ( yakrit or liver and 
Pliha or spleen ).” The untenability of this view will be scen from the 
fact that asthi vriddhi does not follow medovriddhi as asthidhtity 
is not nourished by :edas but by rasa which, while traversing through 
mcdasdhatu resembles this dh7ati.”*. In addition, the hypothesis that 
the entire preceding dhdtj may be converted ¢c7 masse into the next 
subsequent dhatz fails to explain how kiftas (waste products are 
produced ). 


The second and third hypotheses have sought to explain the mode 
of production and the pattern of distribution of the nutrient analogues 
of dhatiis, having regard to kedarikulya and khalekapota nydayas, 
respectively. According to the former hypothesis, the mode of 
production and the pattern of distribution cf the nutrient analogues 
of dhatis to different species of already existing, formed and stable 
ahatiis ( tissues ), are comparable to the channeling of water to the 
many plots of paddy or wheat fields. This analogy refers to the 
system of distribution of water from a river, lake, tank or well, to 
plots in rice or wheat fields, through a main channel which branches 
and re-branches into ever smaller channels to supply water to the 
nearest as to the farthest plots under cultivation. Likewise, in this 
view, while rasa-dhiitn transports annerasa through the main 


wy aay Sse AGE ta, Fa eateruta Gaqiaatta atacara(er 
HUG SA, HAUG A HAs ePHRAT AN Ey (Ibid ) 

726. sata fe wre wal on aaeuhitraaraseaa, fe ale efaza sPrasarit arn: 
Sta Mita APA aaraaieares atitayeda , se aa Hees 
reqnieaneug Perea, wa a Fzar wy Wed, aly alé Weare Gat Ags- 
TEIft1 1 (Chakrapjnidatta on Charaka: 28 ; 4) 


; ; : . . ° - 325 » . : 


Zo, 


introduction to kayachikitsa : : : : 


Circulatory channels, innumerable smaller and still smaller channels, 
that branch from the main ones carry the rasa dhafv to all the 
sthayi dhatis to nourish them. Amplifying this hypothesis, Chakra- 
panidatia has observed that the poshaka rasa derived from food, is 
transported to the vasadhafi and nourishes it by contributing 
essential nutrients required by this dhadt#z. The remaining portion of 
aGhara rasa present in the rasa—dhatu, then, proceeds to nourish the 
rakta dhatu, while circulating through the seat of this dhdtu—the liver 
and spleen-with substances possessing homologous smell and colour. 
The other dhatis are also nourished in a like manner.“ 


According to the latter hypothesis, rasa is purveyed to dhatis 
through distinctly different channels, ‘These channels carry nutrient 
materials, specific to each dhdtu. By implication, nutrient elements 
required by a particular dhatu may have no use for other dhatis and, 
these materials are, therefore, not likely to be channeled to dhatis 
other than those for which they are specifically meant. The dha@tivadha 
srotamsi (channels that transport nutrients to dhatits, become smaller 
and ever smaller ( minute or su%kshma) or longer (dirgha), as the 
case may be. Anna rasa furnishes the kind of nutrition rasa dhatu 
needs, as it flows through the rasa mdarga-the rasavaha srotamsi—the 
fraction of it meant for vakta flows through the rakia marga- 
vaktavaha srotamsi.-and provides nutrition to this dhadt#. The supply 
of nutrition to other dhé@fits is proceeded with in a like manner. “** 


Thus, old ideas of en masse transformation of an earlier dhatu 
into the next one above, postulated on the analogy of kshira dadhi- 
nyaya, having been shown to be untenable and fanciful, other hypo- 
theses are seen to have been advanced, in keeping with observed 


727. ae aig: —BANETAIA Wer aailyol, agregar Ca Ted waa 
eyed & td TH 5 sTTOe TaURATTA: Ba ANSraneaatawear=anttaaa aca 
feaarh aiiieraearaat aia Waed Aha gena, Arey urtate aa, aa anicaa 
TIA Al Atsaldwryiya | 
(Chakrapani on Chraka : Sutra: 28: 4 ) 
SINT AGENT NIAAA: TARTAN Aa: awards daft, a wer ara, 
Wer WA wear wd ada, weet tater = wanes 
ae ae Ate wave wanted ahaa, wt wailed 
(wEtyeahaeag) wiv wart wa ews, aa Meares 
aaTge} wart ae dead, Aenea; ww FamTnddsish Pax 
( Ibid ) 
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facts and critical inductive, deductive and analogical reasoning. The 
analogical basis of these hypotheses are the keda@rikulya and khale- 
khapotanyayas, which are seen to have helped to illustrate the samhita 
version of dhatu parinadma and the pattern of their distribution to all 
tissues of the body. Stated in brief, the anna vasa absorbed from 
the (adho—) Gmashaya ( small intestine ) carries in it nutrients required 
for the nourishment of the seven species of stha@yi dhatts (tissues ) of 
the body. It first contributes the fraction required for the synthesis of 
the functional constituents of sthadyirasa dhatn. The remaining portion 
of anna rasa, representing the nutrients meant for the nourishment 
of other sthay: dhatis are taken over by sthd@yi vasa which, by the 
way, is ever circulating through various circulatory channels of the 
body—both macroscopic and microscopic. 

While. passing through the sthdnas of rakia (blood forming 
organs ) rasadhatu supplies nutrients carried by it for the synthesis of 
sthayirakta dhatu, which latter, again, circulates through the medium 
of ryasa—dhatu. Dueto the presence of vakta dha@tu in it, the rasa— 
dhati is now coloured red, for which reason, this dhG@tu is ‘spoken of 
as rakta. 

The pattern of distribution of metabolically processed nutrients 
i.e, the asthéy:t or poshaka dhatu through the medium of rasa 
(—rakta) has two” aspects viz. (a) general and (b) specific. The general 
aspect of the distribution pattern relates to the transport of asthdayi 
dhatus to sthayi dhatus from the main pumping station-the hridaya 
or heart-which has been described as the mila or root of rasavaha- 
srotamsi i. e. channels through which vasa in conducted and also 
the sthana (seat) of rasa dhatu’’®, through dasha maha miila 
dhamanis"” (or the ten great root vessels that pulsate ), which are large 
to begin with and branch during their course into ever smaller branches, 
comparable to kulyas or cannals. The asthayi or poshaka dhatis are 
thus brought into close proximity of sth@yi dhatiis, comparable to 
kedaris ( or plots in paddy or wheat fields). Stha@yi dhiatis ( kedaris ) 


729. waerat Maat ezF aes FAI A AART: | (Charaka: vi5:8) 
Wes &. ated ess ware aA: | (Sushruta : Sh 9,: 12) 
730. aweqer i...) ed (Ibid, Sutra 14: 3) 
731. Aa FSA HSA ASIST AAT Fal 
SAE: WUseaad, TATA BAA: w ( Charaka : Sutra 30:8) 
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that are nearest to kilyas (cannals) are nourished first and those 
that are farthest, the last. 


It would appear that the concept of dhatuparinama krama or the 
order of progressive evolutive metamorphosis of azzarasa into rasa 
and other dha@tiis, as envisaged inthe samhita granthas from the 
point of view of the kedari kulya nydya, to be based up on the 
order of distribution of asthtiy: dhatzs to sthayi dhatis, both in space 
and time. Thus, sth@yi vasa dhati is nourished and replenished 
first by its nutrient homologues present in aunarasa. Similarly, 
rakta dhats is nourished with its nutrient homologue, now present in 
the circulating rasd dhatu. The supply of homologous nutrient sub- 
stances to qasusa dhaiu follows next as vasa (rakta) traverses 
through this d#@/u and so on, till the farther-most shukraG dhalu ts 
supplied with the type of nutrients it needs from vasa (—rakta ). 


The scheme of the specific aspect of the pattern of supply of 
nutrition to sthayi dhatus proceeds on the hypothesis that, like 
kapothds ( pigeons ) which pick up the kind of rain they need from a 
pile of them and return to their place, the séh@y7--dhatizs and the srotas 
related to each member of dAhGiu species exercise a selective descrim- 
wnalion as regards the kind of poshaka dravya (nutrient substance ) 
they need. In other words, as stated elsewhere, the svofas of each 
species of sthayi dhdatu conducts particular kind of poshaka dhatiis 
or nutrient material needed to meet the specific requirements of that 
dhatu and no other. The sthiiyi dhatis, for their part, select and 
pick up only those nutrients, in circulation, which they need and no 
other. Thus, svof@msi are seen to be classified after the names of 
sthayi dhatits to which they transport homologous poshaka--dhiatis." 

The two hypotheses on which the summation above is based 
may appear to be both naive and quaint; they are nevertheless, 
extremcly significant, especially in the context of parallel modern 
developments in related fields of studies, as will be shown later. 

An appraisal of the concept of rasa and rakta dhattis 

The discussion above has, while focussing attention on the three 
basic physiological factors viz., (i) asthdyidhiitis ( nutrients ), (ii) the 





732. Rasavaha srotas, raktavaha srotas, mAimsavaha srotas, medovaha srotas, 
asthivaha srotas, majjavaha srotas and shukravaha srotas. 
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mode of their formation and the pattern of their distribution to and 
(iii ) the sth@yidhatiis (formed and stable tissue elements ), also laid 
emphasis on the existence of a separate identity and individuality of 
vasa and rakta (sthayi) dhatiis. This distinction, is important and 
needs an appraisal. 


According to Charaka, rasa is colourless’” and it gets coloured 
red under the influence of the heat of pitta.“* In Sushruta’s view, the 
origin of vasa is food. It is extremely fine and thin in consistency. 
{It is the quintessence of nutrition and iis primary seat is hridaya 
from where, it spreads throughout the body, through twenty-four 
dhamanis which branch from the latter, and constantly soothens, 
muintains and irrigates the body by oozing. It permeates the entire 
body. While flowing through the various dshayas, it comes in contact 
with doshas, dhatus and malas. it is a viscous fluid and functions by 
lubricating, vitalising, moistening and nourishing the body.’” It 
becomes coloured red while passing through yekrit and pliha under 
the influence of the /@pa of tejas. It is, therefore, spoken of as rakta. ** 


According to Chakrapanidatia, who was quoted earlier, rdsa 
contributes to the formation of rakta with parts of itself, which are 
the homologues of this dhati.sttra aara api-— Rasa itself is not 
transformed into rakiadhatu.- ardeq wi. The remaining parts of it. 
siq—assumes red colour as it traverses through raktasthénas. ‘* 
Shivadasa Sena, likewise, was quoted to have advanced the view that 
vasadhati, in the course of its circulation, comes first in contact with 
the raktasthana where, it is turned into a substance resembling rakia, 


733. wea ya wisha....' (Charaka : Chi 15:23 ) 
734. 9 Asil Tarr Hat saat a7 | 
TGs B Ua WaT MATa (Ibid 28) 
735.0 ders ay ear a eqneadanm western ar ga aaraihersaa- 
aey faq: deaf antbarveeaqala ada ara arqard wizecaka peo | ae 
una sinragaSweaaen epraesaed: 1 ate wa dues sir asgaeey 
@ Gare — ead desea 2 art ae A eeTaeTadoraronfs- 
AA: Mier sevTaNgA | (Sutra : Sushruta 14 3) 
736. Beaearay War TEGiarar wey wagia | (Ibid 4) 
UST HAT aya: aera zeae | 
HATA HAA CHAT TATA (Ibid 5 ) 
737. 7 wal ir aiqerhaannaa & ae eRe Aoaarsdiens silos | 
( Chakrapanidatta on Charaka : Sutra 28 : 4) 
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in colour, and it then proceeds to nourish the raktadhatn™ with subs- 
tances which are homologous to this dha@tu. Evenso, Ayurvedasutra 
was shown to have stated that vasa is rakia and vice versa. 


The foregoing are a few but significant views of the many 
found scattered in the ancient and medieval Ayurvedic literature vis 
a vis rasa and rakta dh@tus. They invite particular attention to the 
fact that, (i) vasa, which is the circulating fluid is itself colourless 
(ii) a part of the nutrients which it transports through the raktastha- 
na and, which are the homologues of rvaktadhatu are converted into 
a substance resembling this dhdtu. By the term vraktasthana is 
meant either the site where rakia is formed or stored or both. It was 
pointed out, while discussing ranjaka pitta, that yakrit (liver) and 
pliha (sple2n) were already recognised by Charaka, Sushruta and 
Vagbhata as raktasthanas. In addition, yakrit (liver) and plthe 
(spleen ) have been described by all these authorities as the nzxlam 
(root, basis ) raktavaha srotamsi ( rakta carrying channels ).‘” 


The need to recognise the red- bone marrow: the sarakiant medas- 
also as an important vaktasthana was then emphasised. (iii) It 
would appear from what has been stated above that the part of vasa 
which is converted into a substance resembling rakta is catalysed, as 
it were, by raktag:1, yielding, in the process, a rakia- precursor subs- 
tance i. e., the asthiayi ( poshaka ) raktadhatu. This fraction, together 
with the ranjaka pitta (the Ayurvedic analogue of the red cobalt- 
linked enzyme B,z present in the liver) and, the pachakamsha, leads 
to the production of dhituritpa rakta. ‘This process may be represen- 
ted as hereunder :— 


1. Homologues of vakta derived ( Asthayi or poshaka 
from ahara, present in rasa — ¢ Rasagni > < (precursor) rakta— 
dhatu . adhatu 


2. Poshaka rakiadhatu+ pachakamsha———-> Dhaturiipa rakta or 
sthayi raktadhatu 


738, fate wa Gh wad at GRRE edaeST GRIT aaa, oH OT 
TAMA CHEANDA VIA | (Quoted by Shivadasa Sena from Bhanumati- 
Tika on Sushruta-samhita ) 

739. atharerat saat Teas Yer a | (Charaka: Vi5 8) 
wHit & aids Teak weag-qa'  ( Sushruta : Sha 9: 12) 
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(iv) Dha@turtipa rakta ( which is red in colour ), is then transported 
from rvaktasthanas by the colourless rasadhatu which also appears 
to be red, while in circulation. It is for this reason that the criculating 
rasadhatu is, generally, spoken of as vdkia. In fact, this fluid is 
rasadhata cum vaktadhatu. (v) At the level of the other sth@yr— 
adhatis,such asthe madmsadhatu, medodhatu, asthidhatu majjadhatu 
and shukradhatu, it is the colourless rasadhatu that permeates 
through svotomukhas (the poresin the srotas), to provide these 
dhatus with their respctive astha@yi or poshakadhdtus. From the 
sthayidhatus, rasadhatu also receives their malas ( kittas i. e. waste- 
products ) and transports them through vasayanis to siras (veins.) 
where, again, rasa becomes once more a part of circulating rakta. 
The sivas, finally, empty their contents into the hridaya (heart ), 
(vi) It will be seen that the sthdyi vdsa@dhatu acts, all the time, as 
the common metabolic--pool, carrying, as it does, poshaka dhatits 
which are said to be constantly undergoing metabolic transformations 
(paka) as well as malds, in transit, cither to be utilised or to be 
eliminated through mitra, sweda, purisha and such other excretions, 


(vii) The obvious difference between the rasadhatu and rakta- 
dhatu is like the difference between plasma and erythrocytes on 
the one hand, and the blood and the lymph, on the other. 


(viii) The circulating rasadhatu is also the medium of transport 
of shleishmika Gjas—the factor responsible for vyddhikshamatwa 
( resistence to disease ). Evenso, it is the main source from which 
all the Raphasthands, including the five different aspects of kapha 
obtain their water as well as the ingredients with which they are 
composed. 


(ix) A more important aspect of rasadhatu is that, it is not only 
the medium of transport of asthady: dhatis but also of doshas. It 
( rasa-rakta ) serves as the medium of transport of vitiated ( prakupi- 
ta) doshas. According to Sushruta, the circulating rakta is the factor 
that dissiminates ‘the prakupita doshas throughout the body, having 
itself become involved in the process.” 


740. Sushruta; Sutra 21 ; 26; [bid 21 ; 29 and 14: 28. 
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It will, thus, be seen that vasadhatu has to be studied in its two 
main aspects viz., (a) as a fluid apart from the circulating rakta and 
(b) as a factor with which vaktadha@iu co-exists. In other words, at 
the level of hkridaya, dhamanis and siras, it forms part of the 
circulating rakia, from which latter, it separates, at the level of srotamsz, 
to return back to Avidaya again. 

The foregoing summation based on references drawn from the 
available editions of samhité eranthas and the commentaries thereon 
are seen to be borne out by modern -researches on blood, plasma, 
interstitial fluid and lymoh. It is necessary to study the concept of 
rasadhate having revard to these contributions. 

Plasma, tissue-fluid and lymph 

The blood or circulating vakta, according to modern views, Is a 
liquid-tissue and a complex fluid, one in which the inter-cellular struct- 
ure is liquid rather than fibers. In other words, it is composed cf 
cells and plasma which latter separates the cells. Approximately, 
half of the total quantity of blood is composcd of cellular elements 
and the other half by plasma. Nonetheless, blood appears to 
be homogeneous and brilliantly red— a redness comparable to 
gunjaphala, indragopa, padma etc. It is, however, heterogenous in 
its composition. When allowed to stand still or is centrifuged, it 
separates into two distinct portions—a lower and an upper. The 
former--approximately less than half of the specimen, and about 45'% of 
the total volume, is packed with the formed (st/a@yi) cellular cle- 
ments comprising of leucocytes, erythrocytes and platelets. The 
upper fraction is a straw coloured fluid-the plasma. In man, each 
cubic mulimetre of blood contains over five million erythrocytes and 
over five thousand Ieucacytes. “ Under normal conditions, the white 
and red cells flow intermingled in the central part of the blood 
vessels forming an axial stream which is separated from the ceil 
wall of the vessel by a plasmatic zone, free from cells.”.“! 

The erythrocytes are ‘rcd due to the presence in them ofa 
complex proiein-iron pigment viz., the haemoglobin. A peculiar 
property of this pigment is its capacity to combine readily with 
oxveen. When carrying a full complement of this element, the 
uaemoglobin appears to be red. When, however, it carries carbon— 





741, William Boyd, Text-Book of Pathology, p. 96., V Edition 
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di—oxide, it is somewhat blue. The leucocytes which are white, as 
their name indicates, play a leading part in the defensive mechanism 
of the body against injury and infection. They represent the cellular 
aspects of immunity. The more numerous erythrocytes are the 
modern analogue of the dhaituritipa rakta or sthayi raktadhatu. and 
the leucocytes are to be considered as a part of the kapha organisation 
of the body. 


Plasma, with which we are immediately concerned, represents the 
fluid fraction of the blood. Its main constituent is water and its source 
food. Itis for this reason that it is spoken of as the blood-water. 
Under normal conditions, it occupies over half of the total blood 
volume-—the percentage may vary within a narrow range—but, under 
abnormal conditions ,it may exceed its usual limits. As pointed out 
earlier, the plasma is straw coloured and is composed of about 91°/, 
water and 9°/, solids. Solids, include a vast variety of substances, which 
have been classified, roughly, under three groups, the boundaries of 
which are not sharp, since there is considerable overlapping. Firstly, 
there are the nutritional substances or poshakadhatis, which are in 
transit for being utilised by different species of cells of the body 1.e., 
the sthayi ( poshya) dhatus. This group has been sub-divided into 
two classes viz., (1) those which are primarily absorbed from the 
intestinal tract—anna sdra-such as glucose, amino acids, lipids, 
minerals and vitamins; and (ii) those which are formed as interme- 
diate products or as hormones in certain cells and are being trans- 
ported to be used by other cells. These substances include lactic 
acid, pyruvic acid, citric acid, as well as other carbohydrate interme- 
diates ; creatine and other amino acids intermediates; aceto—acetic 
acid, beta—hydroxybutyric acid and acetone from lipids, and the 
circulaling hormones. Among the nutritional substances is also 
included the oxygen. This group also comprises of excretory substan- 
ces in transit for being excreted by kidneys, liver and lungs. They 
include carbon-di-oxide, urea, creatinine, uric acid, phenols and their 
cojugates, sulfate, indican, modified steroid hormones and _ their 
conjugates, bilirubin, urobilinogen, porphyrins, and such displaced 
enzymes as amylase, phosphatases and pseudo-cholinesterase. The 
second group represents constituents which are involved in the 
maintenance of the functional integrity of the blood, known as func- 
tional or intrinsic substances of the blood. In the red cells, they 
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include haemoglobin, glutathione, adenosine—-tri-phosphate, varibus 
cellular enzymes, potassium, magnesium, and organic phosphates. In 
plasma, these functional constituents include albumin, globulins, 
fibrinogen, other clotting or anticoagulant factors, sodium, potassium, 
calcium, magnesium, chloride, inorganic phosphate and bi—carbonate. 
Water is a common factor to all the three groups. 

The tables below furnish details as regards (i) the normal com- 
position of plasma ; (ii) its functional constituents , (iii) the normal 
range of nutritional substances present in it and (iv ) its normal range 
of normal excretory substances. 


TABLE I 


The normal composition of plasma 





Constituents Percent Constituents Percent 
Total solids . -.. 9:3 Lecithin . . .., . 0.2 
Inorganic solids . . . 0.8 Cholesterol . . . . . 0.22 
Serumalbumin .. . 46 Sodium .... . . 0.33 
Serum globulin bg, 22 Coie Potassium .... . 0.015 
Fibrinogen . . .. . 0.4 Calcium ...... 0.01 
Non-protein nitrogen 0.025 Magnesium . . . . . 0,0025 
Urea-nitrogen . 0.012 Iron. . . . . . , . 0.0001 
Amino-nitrogen . . . 0.005 Chlorine (Chloride) . . 0.36 
Reducing powder Phosphorous (total) . . 0.010 
asglucosee .... . 0.09 »,acid (soluble) . . . 0.0035 
True glucose. . . . . 0.08 » inorganic . . . . . 0,003 
Laetic acid 0.025 » lipoid ... . . . 0.007 
Total fatty acids . . . 0.38 Sulphate sulphur . . . 0.001 
Total lipids . . . . . 0.67 Bicarbonate 
Fat... .... . 014 (HCO3;) . .. . . 0.15 
» as NHCO3 . . . . . 0.21 





**Lovatt Evans., Starling’s Principles of Physiology., p 511.,1952 Edition. 
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TABLE II 


Normal range of blood concentration of functional constituents ( Average 
values in paranthesis: values are for plasma unless otherwise specified ) t 


l. Cations 


Hydrogen ions (as pH ) 


Venous blood 7.33-7.43 ( 7.38 ) 

pa bles 7.35-7.45 (7.40) 
Sodium 317-340 (329) mg/100cc. 138-148 (143) mEq/L 
Potassium 16-21 (18.2) mg/100cc. 4,0-5.4( 4.7) mEq/L 
Calcium 9.5-10.5 (10) mg/100cc. 4.8-5.2(5.0) mEq/L 
Magnesium 1.9-2.5 (2.2) mg/100cc. 1.6-2.1( 1.8) mEq/L 

2. Anions 

Chloride 355-390 (370) mg/cl 100cc. 100-110( 104) mEq/L 
Phosphate 

Adults 3.0-4.5 (3.8 ) mg. P/100cc. 1.7-2.6( 2.2 ) mEq/L 

Infants 5.0-8.0 (6.5 ) mg P/100ce. 2.9-4.6(3.8) mEq/L 
Bicarbonate (HCOv3 ) 57-62 (60) cc. 

Co./C100cc. 25-28 (27 ) mEq/L 


3. Plasma proteins 


T otal (including fibrinogen ) 6.5 -8.0( 7.3 ) Gm/100cc. 
Albumin ( Howe method ) 4,0-5.5( 4.5 ) Gm/100ce. 
Globulin (_,, s ) 2.0-3.0( 2.5 ) Gm/100cc, 
Fibrinogen 0.2-0.4( 0.3 ) Gm/100cc 


4, Haemoglobin ( In whole blood ) 


Male-adults 14-18( 16 ) Gm/100 
Female adults 12-16( 14) Gm/100cc. 


TD sm 


* W. S. Hoffman., The Biochemistry of Clinical Medicine. p. 8., Year 
Book Publication. 


: ‘ é ‘ : : -335 ° . : 


introduction to kayachikitsa . . 


TABLE III 
Normal range of plasma concentration of nutritional substancesx 


( Average value is given in parantheses ; all, values are in terms of mg/100 
ec unicss otherwise specificd ) 


1. Substances absorbed from the intestinal tract 
during meals ; 
Amino acid N 


Ninhydr in method ( a-amino N ) 3.5-5.5 (4.5 ) 

Colorimetric method 3. 5-7.0 (5. 0) 
Glucose 

True values (yeast or Somogyi 

method ) 60-90 (80) 

Folin-Wu 80-120 (100) 
Glucosamine 63-88 (77) 
Lipids 


Total lipids 
Total esterified fatty acids 
Phospholipid P 


340-800 (620) 
7-20 (13) mEq/L 
6-15 (8.5) 


Cholesterol 
Total 35-260 (185 ) 
Ester 95-200 (130) 
Free (55 ) 


Neutral fat ( as fatty acids ) 
Water 


0.15 (4.1 ):mEq/L 
92,400-94,400 (93,600 ) 


BO ic 0.115-0.167 (0.143 ) 
Females 0.90-0.145 ( 0.117 ) 

Zinc 0.12-0.48 (0.21 ) 

Copper 0.086- 0.161 (0.12 ) 

Vitamin A 25-69 (44) ug/100 cc. 

Carotenoids 24-231 (106) ug/100 cc. 


Vitamin C (ascorbic acid ) 
Plasma 
WBC (saturated state ) 


0.7-1.5 
22 


2. Substances formed as intermediates in 
metabslic processes: ; 
Lactic acid ( basal conditions ) 6-20 (10) 
Protein-bound iodine 5-8 (6.5 ) ug/100 cc. 
Choline 0.3-1.5 
Acetoacetic & beta-hydroxybutyric acids 0.1-1.0 (0.5 ) 
3. Oxygen : 
Capacity ( whole blood ) 18-22 cc/100 cc. 
Males ( 20.7 ) 
Females (19.0 ) 


Percentage saturation (arterial blood) 94-96% 
(venous blood ) 60-85% 


*W. S. Hoffman., The Biochemistry of Clinical Medicine., p.6., Year 
Book Publication. 
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Normal range of blood concentrations of excretory substances 


( Average values in paranthesis; values are for plasma and in terms 
of mg/100 cc. unless otherwise specified ) 


Non-protein nitrogenous substances 
Total non-protein nitrogen 
Whole blood 
Urea N 
Whole blood 
Uric acid 
Whole blood 
Creatinine 
Whole blood 
Ammonia N 


Phenolic products 
Total phenol 
Indican 


Sulfur containing substances (not neces- 
sarily excretory substances ) 
Inorganic sulfate ( as S ) 
Ester sulfate (as S ) 
Neutral sulfur 
Bilirubin 
Total (30 minute indirect ) 
One minute direct 


Serum enzymes 
Alkaline phosphatase-Bodansky (adults ) 
Children 
Premature infants 
Acid phosphatase-Bodansky 
King-Armstrong 
Amylase ( diastase ) 
Wohlgemuth 
Somogyi 
Lipase ( as cc, of 0.05N NaOH cc. ) 
Non-specific cholinesterase 


Carbon-di-oxide 
Dissolved as C0z or H::C03 


10-30 (20) 
20-40 (32) 
8-28 (12 
5-23 (11) 
3.0-5.0) (4.0 ) 
3.0-5.9 (4.5) 
0.6-1.1 (0.8) 
0.7-1.5 (1.2) 
0.01-0.05 ( 0.03 ) 


1.0-2.0 (1.5) 
0.025-0.085 (0.05 )} 


0.35-1.09 (0.78 ) 
(0.39) 
(1.42 ) 


0.20-1.40 (0.8 ) 
0.00-0.20 ( 0.10 ) 


2-4,9 units/100 cc, 
5-15 units/100 cc. 
10-20 units/100 cc. 
0.0-1.0 units/100 cc. 
1.0-5.0 units/100 cc, 


8-32 units 
70-200-units 
0.2-1.50 ec. c. 
0.7-1.4 (0.9) pH per 
hour 


(3) cc/100 cc. 


*W. S. Hoffman, The Biochemistry of Clinical Medicine., p. 7., Year 
Book Publication 
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Substances included in tables I and II above consist of materials 
normally present at constant concentrations ( given molecules being 
replaced by others of the same kind); those included in tables III 
and IV fluctuate, more or less widely in concentration, depending 
upon bodily activity. But the constancy of plasma is achieved by 
balancing supply against removal. The supply is derived from foods 
digested in the intestine or released by tissue-fluid or manufactured 
and released by the liver. Removal may involve liver storage, 
excretion from kidneys and a variety of other organs or by utilisation 
by tissue cells. 

To plasma is attributed the leading part in the maintenance of 
homeostasis or the samyata of the deha-dasha. Its function, as lymph, 
present outside the blood-vessels (extra-vascular and extra-cellular 
fluids ) to provide a proper environment for all cells of the body is of 
considerable importance. 

Interstitial fluid and lymph:—The interstitial-fluid, which is 
also krtown as the tissue-fluid, is derived from plasma by exudation. It 
fills up the space between the capillaries and tissue cells or, in other 
words, it virtually surrounds and bathes, as it were, the cells of the 
body. Blood flows in capillaries throughout the body. Capillaries 
have well defined walls often one cell layer thick, and they separate the 
tissue elements from blood. There are some organs, such as the 
liver and lung in which every cell is in contact with the outer surface 
of some capillary. In others, for example the avascular cartilage, 
considerable thickness of the tissue separates its cells from the 
nearest capillary. In such cases, tissue fluid is the medium through 
which nutrition is made available to them. Thus, tissue elements 
are usually compared to a sponge, soacked with fluid exuded from 
blood capillaries. As any substance—oxygen or nutrients—is taken 
up by the tissue cells from the fluid surrounding it, the latter recoups 
itself at once from the blood. In other words, as stated by Sushruta, 
the vasadhati or tissue fluid premeates the entire body, bathes the 
elements of sthayi dhathis, soothens, nourishes, irrigates and sustains 
them by oozing. 


It is important to note here that the terms tissue or interstitial 
fluid and lymph are often used interchangeably. The precise nature 
of the interstitial fluid is in ‘doubt. Some authorities regard it as 
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being completely separated from the lymph by the delicate single 
larger cell walls of the lymphatic capillaries. Hence these authorities 
consider it desirable to reserve the term lymph to the fluid which 
circulates through lymphatic vessels. Others, like Dinker, consider it 
desirable to regard the blood capillaries and the lymph system as 
serving together the same end—the maintenance of the internal 
environment at constant composition and volume.‘*’ 


The Lymph 


Lymph is the modern analogue of sthdy: rasadhatu. It is 
derived from the term /y2pha, meaning, clear spring water. It is 
constantly formed by the draining of the tissue spaces of the body. 
Lymph resembles plasma in appearance. It is the fluid present in 
the lymph vessels. The difference between the plasma and lymph 
lies in the fact that, whereas, the former contains both the white and 
red blood cells, the Jatter has leucocytes and a very few erythrocytes. 
Difference also exists as regards their protein content, even though this 
may vary from the source where it obtains. Thus, while the cervical 
lymph has been shown to contain about 3% proteins, subcutaneous 
lymph has, on the other hand, been shown to contain as much as 6%. 
In each case, the albumin-globulin ratio has been shown to be 
greater than that of plasma. It is generally of the order of 3:1 to 
5:1. In addition, sufficient quantities of fibrinogen and thrombin 
have been shown to be present in it to permit it to clot. 

The formation of lymph: It has been shown that all tissues of 
the body are provided with extremely minute vessels known as the 
lymphatic capillaries. They ditfer from blood capillaries in that, they 
have one blind end. These minute capillaries possess extremely thin 
walls from which delicate connective tissue fibrils form a network 
with the surrounding tissues. These fibrils brace the thin walls with 
the result that the capillary is kept dilated all the time. In contrast, 
larger lymph vessels have thicker walls. 

Lymph ts formed as a result of diffusion, filtration and osmo- 
sis. The amount of it formed by diffusion only is relatively less 
than that formed as a result of filtration and osmosis. As will be 
shown later, under svofamsi, blood flows extremely slowly in the 


743, Lovatt Evans., Starling’s Principles of Physiology., p 691, 11th Edition 
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capillaries. This -aids diffusion, filtration and osmosis. As the 
capillary walls are semipermeable molecules which are small migrate 
out of capillaries by diffusion. Evenso, small molecules are pushed 
out of the capillaries under the influence of the blood pressure. 
Osmosis attracts particles from the capillaries. Thus, there is 
continuous movement of substances out of the capillary at 
the arteriolar side and a transfer from tissue spaces, at the venule 
end. It has, however, to be noted that, under normal conditions, more 
fluid leaves the capillary ‘at the side of the arterioles than re-enters at 
the side of the venule. This arrangement ensures for a constant and 
continuous flow—sarnam-—of substances from blood to tissue spaces. 
The fluid that passes, thus, is the lymph and, in this, sense, it is a 
filterate of blood. while the interstitial fluid in the tissue space bathes 
all cells and from it essential nutrients enter the cells to nourish them; 
metabolic waste-products leave cells through the tissue fluid 
to join lymph. 

The adho—amashaya or small intestine is also a point of origin of 
a portion of the lymph system. While passing through the gut—wall 
(in fact, through any other organ ) blood looses a certain quantity of 
fluid to the tissues through which it traverses. This fluid again is the 
lymph. There is always some lymph present in every intestinal villus, 
the core of which latter is occupied by a small fingure-shaped, blind 
ended lymph vessel, known as the lacteal, which joins a wider lymph 
vessel. Uniting with other similar vessels or ducts, as they are also 
known, a number of larger lymph channels are formed. These leave 
the gut and join the thoracic duct which empties itself of its contents 
into the jugular vein in the region of the neck. It is of interest to 
note that. for a given amount of lymph left in the gut, during the 
passage of blood, an approximately equal amount of it returns to the 
blood stream via the lymph vessels. 


The circulation of lymph is an essential mechanism for the 
supply of nutrition to cells. It also plays an important part in the 
protective mechanism of the body. It aids in combating foreign agents. 
The nodes present, in abundance, in the lymphatic system extract 
noxious agents carried by lymph by filteration and thus, prevent 
their passage into the blood stream. In addition the origin of 
lymphocytes is stated to be the lymph nodes. 
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It will be seen from the foregoing that the concept of rasadhati 
as a carrier of nutrition or poshaka dhatis to the sthay: or poshya 
adhata ; as the transporter of malas or waste products from the latter 
as the fluid that flows through and permeates the entire body without 
respite, to nourish, support, sustain. irrigate and cleanse these dha@tis 
by oozing through the svotomukhas, has a parallel in the plasma and 
its exudates viz., the interstitial fluid and lymph. They have an 
individuality and identity of their own apart from the dhaturzpa vatka 
the Ayurvedic analogue of the erythrocytes. On the integrity of this 
dhatu depends the integrity of all other dha@tiis that compose the 
body. 


STHAYI DHATUS 


Commenting on svotovimana, of Charaka samhita, Chakrapani 
daita has observed that “svofamsi do not transport the sthivadhatis.,... 
Dhatis which are formed consecutively, one after another, from pos- 
haka dhatis are the sthiyi dhatis.”'’"' By implication, the term sth@yi 
dhatis refers to those dhatzs which already exist as stable and formed 
entities and which are constantly nourished by poshaka dhatits, transpor- 
ted to them by their specific svotdmsi. The term dhat, in this sense, 
refers to basic structural elements of the body. From this point of view, 
the seven different species of sthira or sthayt dhafits viz., rasa, rakta, 
wnamsa, niedds, astht, majja and shukra would appear to stand 
for basic tissue elements of the body, corresponding to plasma ( in- 
cluding the interstitial fluid and lymph ) cz the formed elements of 
blood, such as the erythrocytes ),muscle tissue, adipose tissue, bone 
tissue, marrow tissue (specially, the blood forming tissue elements (and 
the corresponding elements in the female ) and, the tissue elements 
in the testis or ovaries, as the case may be, that produce them. 

There is not much of an objective description of these sthayidhatis 
in the available versions and editions of the samfhita granthas such des- 
criptions as are available in them, appear, as stated elsewhere, to per- 
tain, for the most part, to the asidyi or poshaka dhatis. 

That the sthiva or sthayi dhatiis are able to utilise the poshaka 
ahatis brought to them, elaborate waste-products and grow by upachaya 
would point to their being living things. In addition, the view that 


744. waqaeahawara Paco agra fara atata a sane 
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the sthiva dhatiis exercise a selective descrimination in the choice of 
the kind of nutrient substances they need, from the common nutrient 
pool, brought to them by the circulating rasa dhat%, advanced by the 
khale-kapota paksha would lend support to the suggestion that all 
sthayt dhatis, except the rasa dha@iu, represent living elements. In 
addition, the exclusion of all sth@yz dhatiis except the rasa dhatu and 
the inclusion of ¢wak (skin) as structures that constitute the bahya 
roga marga (the pathway of external diseases )"*” would lend added 
support to this view. 

An attempt was made earlier to identify the sth@yi rasa and rakta 
dhatis as plasma and erythrocytes respectively. The remaining 
dthatiis, when ‘studied from the. point of view of modern biology, 
would appear to stand for different types of tissue groups, described 
by this science. The term tissue has been defined as a group of 
similar cells united into a mass or structure. The very same cells 
way and yield a specific tissue. Another type of cell aggregate 
may arrange themselves in one compose a different kind of tissue. 
Stated in brief, due to a varicty of cell types and the manner tin which 
they can be grouped together, the wide selection of tissues 
characteristic of the more complex organism such as man, is made 
available. The term tissue is, however, used loosely, although, it 
may represent an aggregate of like cells. Thus, tissues may be 
classified from the point of view of their origin, such as endo- 
dermal, mesodermal and ectodermal. But, for the present purposes 
the classification of tissus on the basis of their functions‘”’ is important. 
This classification bears a close resemblance to that of the sthira 
dhatus in Ayurveda. The functional classification referred to here are:— 


(1) Blood tissue, 

(2) Muscle tissue, 

(3) Nerve tissue, 

(4) Connective tissue, 

(5) Epeithelial or protective tissues, 
(6) Glandular tissue, and 

(7) Reproductive tissue. 


745, Sar Ura TeaeE 4 aera f2 az! ( Ash Ibid : Sutra 12: 44) 
746. After Langley and Chereskin, The physiology of Man cap. p. 10-11, 1954 
Edition, Mc Graw Hill Publication. 
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(1) Blood tissue:-Blood is regarded as a complex liquid tissue 
and is composed of different types of cells. The plasma which repre- 
sents the matrix of this tissue constitutes over 55% it.“47 Formed 
elements, which are suspended in the liquid matrix, constitute: over 
45% of blood; these comprise of erythrocytes, leucocytes and platlets. 
Erythrocytes are more numerous, as compared to the leucocytes and 
platlets. They are, normally, about five million per cubic millimeter, and 
appear as small biconcave discs and contain an iron—protein pigment— 
the haemoglobin. The erythrocytes transport oxygen to and remove 
CO, from tissues. The characteristic red colour of the blood is due 
to the of erythrocytes present in it. These cells are formed in the red 
bone-marrow and they survive for about 80 days, in circulation, and 
then disintegrate. Their debris are removed from the blood by the 
liver and spleen. The latter organ also serves asa blood reservoir 
with a high concentration of red cells. It reflexly contracts and adds 
highly concentrated blood to the circulation. 

The leucocytes or white cells, as they are also known, are about 
6000 to $000 per cubic millimeter of blood. There are four important 
types of them viz. (a) lymphocytes, (b) monocytes (c) neutrophies 
(d) eosinophils. Most of the white cells are formed by the bone-marrow 
lymphoid tissue. The leucocytes function, primarily, to combat 
foreign agents and heal injury. An infectious process evokes a prompt 
response of and sharp increase in the white cell count. They, then, 
migrate to the site of infection, phagocytize the foreign material and 
carry them away.’ The platelets of thrombocytes, as they are also 
known, are not true cells but clumps or fragments of protoplasm. 
They play a leading part in the clotting of blood. Their number per 
cubic millimeter has been estimated at about 300,000 to 600,000. 

Blood tissue is liquid in consistency and it has a specific gravity 
of about 1055. Its total volume, in an average man, 1s about 6 litters. 
Its temperature is that of the body i. e, 98. 4. 

(2) Muscle tissue:~ ‘This tissue accounts for 40 to 50% of the 
body weight and is responsible for movement. There are three kinds 
of muscle tissue in man and most other animals viz., (a) skeletal 


Refer to page...... for plasma. 
747. These cells belong properly tothe kapha orgaisation or system. They 
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muscle, (b) smooth muscle ‘and (c) cardiac muscle. Histologically, 
they differ from one another. The skeletal muscle is characterised by 
striations and, for this reason, it is often referred to as strialed muscle. 
Smooth muscle is devoid of such striations. Cardiac muscle differs 
from the skeletal muscle in that, the cell boundaries are not distinct 
so that the tissue appears to be a continuous mass containing many 
nuclei. In other words, cardiac muscle is syncitium. Muscle tissue is 
composed of specialised cells, known as myones. The characteristic 
functions of this tissue are the same as those of the cells which make 
up the tissue. As is characteristic of all living tissues, muscle tissue 
also responds to stimuli by contractility when, it becomes shorter and 
thicker. It also exhibits extensibility and elasticity. The importance of 
this tissue can be understood by the fact that when applied to an inert 
skeletal frame work, the skeletal muscles cause this frame work to 
move, asin walking, running, jumping and lifting. Work, such as 
those mentioned above, is accomplished by the contraction of the 
muscle. Skeletal muscles are usually arranged in antagonistic pairs so 
that when one muscle contracts, the opposing muscle is extended. 
The action of muscles in flexing the arm or leg will illustrate this 
principle. 

Supporting this activity, the musculature of the -heart--the cardiac 
muscle tissue-which, by its constant contracting and relaxing, enables 
the heart to beat and supply blood to all parts of the body. The smooth 
or visceral muscle, as it is also called, makes up the visceral organs 
of the body, such as the stomach, intestine and some of the glands. 
This kind of muscle is responsible for such internal activity as churn- 
ing the food in the stomach and passing it through the small 
intestine. 

Cardiac muscle shows great extensibility when the chambers of 
the heart are distended as they fill with blood. Visceral muscle shows 
great extensibility as when the stomach is distended by food or when 
the urinary bladder is distended by accumulating urine. Smooth 
muscle is also found in arteries and veins. Elasticity, another property 
of the muscle, refers to the ability of this tissue to resume its normal 
length after the force applied to it has been relieved. 

(3) Nervous tissue:— This tissue ig made up of the processes of 
many neurons. The neuron is a cell and it represents the structural 
and functional unit of the nervous system. There are many types 
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of neurons. The most conspicuous property of the neuron is its 
ability to conduct impulses. 

(4) Protective or epithelial tissue:~ A brief description of this 
type of tissue was furnished on pages 309-311, while discussing 
shleshaka kapha. It may, in addition, be noted here that, sheets of 
epitlhelial tissue cover the body, in the form of skin and form protective 
envelopes about many organs. Epithelial tissues gaurd the 
underlying stuctures against physical isults such as dehydration, 
from chemical assault and micro-organisms. They also function as 
semi-permeable membranes in some cases and, thus control the 
movement of substances. This may be illustrated with the example 
of the gastro-intestinal system, which is lined by flat sheets of 
epithelial tissue, which perform this function. 

(5) Connective tissue:- This category consists of many different 
tissucs. It includes bone, cartilage, tendons, ligaments, fat etc. The 
peculiarity of tissues that belong to this category, which are found 
(nroughout the body, is that the number of cells present in them is 
minimal but the intercellular substance is, ordinarily, abundant. 
Connective tissues contrast sharply with epithelial tissues in this 
respect. The intercellular substance which varies considerably in 
different kinds of connective tissues is the basis for classifying them 
as areolar, adipose, fibrous, cartilage or bone tissues. Fibres which 
are characteristic of connective tissue lie within the inter—cellular 
material or matrix. These fibers are of two kinds viz., collagenous or 
white and elastic or yellow fibers. Collagenous are found in wavy 
bundles and contain collagen—an albuminoid protein. The individual] 
fibres do not branch and are typically found in relatively largs bundles. 
They possess very little elasticity and are found in abundance in such 
strong structures as ligaments and tendons. 

Elastic fibers on the other hand, occur singly and branch to 
unite with other fibers. They are larger, yellow in appearance and 
are straight. They do not undulate in their course through the tissue 
and possess elasticity. Of the several types of connective tissues, fat 
and bone tissues are important to the present study. 

Fat or adipose tissue cells are found associated with locse con- 
nective tissue. Sub~—epidermal areolar tissue is commonly filled with 
fat cells. Within a frame work of fibers are single cells or group of 
cells, each of which is filled with fat. The cells become so distended 
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with fat that the cytoplasm consists of only a thin ring, encircling the 
cell. The nucleus lies in the ring of cytoplasm, resembling the setting 
of a signet ring. This tissue serves as a fat storage organ. Fat cells of 
the areolar tissue of the skin and mesenteries are considered to be 
fibroblast cells that have been modified by the accumulation of oil 
droplets within their cytoplasm. As more fat is deposited, the cellincrea— 
Ses in size, until groups of large fatcells make up a greater part of 
the adipose-tissue. The matrix containing fibers become a 
slender frame work between masses of fat. Fat tissue acts as an 
insulating layer to prevent excessive heat—loss from internal organs. In 
addition, other factors being favourable, it serves as protection against 
cold environment. It is also an important source of energy, since 
stored up fat may be drawn upon and burnt. 

Fat is not deposited indiscriminately over the body. It is found, 
primarily, as a continuous layer or as a dsposition on membranes such 
as mesenteries or great omentum. It is usually found around kidneys, 
helping to hold them in place; around the intestine and in the furrows 
of heart. The eye-ball lies embedded ina padding of fat. There is a 
layer of fat around the joints of the skeletal system and fat is found 
in the marrow of long bones. It fills in~between muscles and helps to 
support various structures, such as blood vessels and nerves. 

Bone or oss tissue is the hardest of the connective tissues. Its 
hardness is due to the deposition of inorganic. salts viz., calcium phos- 
phate and calcium sulphate in an organic matrix. Organic materials 
include fibers embedded in a matrix which contains protein sub. 
stances, bone cells—there are three of them viz., osteoblast, osteocyte 
and osteoclast —blood vessels and cartilagenous substances. It forms 
the frame work of the body andis the principal support for various 
parts and affords protection for vital organs. Skeletal muscles are 
attached to bones by tendons and muscular contractions provide the 
power of movement to skeletal parts. 

(6) Gland tissue:—These are structures made up of clusters of 
epithelial cells which possess the capacity to produce and eliminate 
specific substances by a process of secretion.'** Glands not only prod- 





748. The process of secretion is poorly understood. The act of secretion 
involves the process of secretion or forming materials furnished by blood, 
a certain substance, which is either eliminated from the body (excretion) 
or used in carrying on special functions. 


: . - 346. ° . . . v1 ° 


: : : : ‘ . : - sthayi dhatus 


uce distinctive chemical substances but also have the ability to pour 
these products either into collecting ducts or into blood stream. The 
elaboration or secretion of these substances require energy and the 
concerned cells perform considerable work during the secretory process. 
Secretion by cell is different from diffusion and filteration through a 
semipermeable membrane. In secretion, which is, admittedly, a 
poorly understood mechanism, the fluid is actually driven across the 
cell membrane with surprising energy. Two types of glands have 
been recognised. They are exocrine glands which empty _ their 
products into a duct and ductless or endocrine glands, which deliver 
their materials directly into the blood stream. 


(vi) Reproductive tissue:—Tissues which produce germ or sperm 
in man and ovum in woman are known as reproductive tissues. The 
male reproductive element—the spermatezoa-—develops in the 
convuluted semeniferous tubules of the testes. These tubules are 
lined by several layers of cells which are spoken of as spermatogenic 
or sperm cells. They develop through several distinct stages 
into spermatazoa—the process of their development being known 
as spermatogenesis. Mature spermatazoa are not produced until 
puberty but, from puberty, through the long period of productivity 
in the male, they are produced in remarkably large numbers. An 
estimate places their number, in a single discharge, at 200,000,000 to 
500,000,000. While present in the testes, the spermatozoon are not 
motile. They are found clustered around the Sertoli (or sustantacular) 
cells‘’ which support and possibly nourish them. 


The sperm and ovum (the reproductive or egg cell of the female) 
should unite to initiate the process of reproduction. The ovum alone 
cannot, normally, develop into a new organism. It needs the 
company and stimulation of the sperm. These cells have characte- 
ristic shapes and contain only half the number of chromosomes. 
Thus, when they join, the normal number is made up. 

The foregoing represent but a very brief account of tissues, 
classified by modern biology, on the basis of their functions. A 


careful study of this classification will draw attention to the striking 
resemblance, the tissues classified thus, bear to the seven types of 


749, Sertoli cells are supporting cells of the lining sperm cells lining in the 
seminiferous tubule. 
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asthayi dhatiis, described in Ayurveda. There is, no doubt, some 
difference in the matter of the distribution of tissues, under the 
one or the other of the headings, bstween the ancient and 
modern schools of medical thought. Thus, according to 
modern views, plasma and formed elements—particularly, the 
erythrocytes- are together treated as a single, though, complex tissue. 
According to the Ayurvedic view, on the other hand, vasa and rakta 
adhatis are each individual sth@y: dhatuis, though for all practical 
purposes, the circulating vasa cum rakta dhatis are treated as one 
viz., the rakta. The element of difference between the two views 
relate to the definition of the term tissue, by the modern school of 
thought, as an aggregate of cells of similar kind, either packed very 
closely asin the case of epithelial tissue, or a few of them, on a 
ground substance or matrix, asin the case of the connective tissue: 
The circulating blood or rakta satisfies the latter definition. Itis of 
importance to note that Ayurveda has excluded the rasa dha@tu from 
the scope of sh@khas and included the twak (skin) which, according 
to this system, is an wpadhatu It has to be recalled, in this connec- 
tion, that vasa dhatu is both a poshaka and a poshya dhati-poshaka 
to other dhatiis and poshya, because it has a separate identity and 
individuality of its own, apart from other sthayi dhatits. 


The muscle tissue, as a whole, is an exact analogue of the 
mamsa dhitu. It enters into the structure of many organs and 


systems. 


Fat or adipose tissue and bone or oss tissue are seen to be 
included under the category of tissues known as connective tissues. 
Their opposits in Ayurveda are the medas and asthi dhatus. Accord- 
ing to this system, each one of these two dh@tis has its own identity, 
as distinct and different from the other. Their functions are also, 
different. In addition, the bone marrow, for the most part, is 
fat and it represents, in modern view, fat in storage. Ayurveda 
has, on the other hand, treated majja ( the yellow bone marrow 
that fills the shafts of long bones) as a separate dhd@tu. Evenso, 
the fat found around kidneys and in the great omentum has, 
been described as vapa in Ayurveda. Likewise, the fat found 
in muscle spaces has been called the mdmsa vasa or sneha. 
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Brain (nervous tissue), no doubt, contains considerable amount 
of lipids but modern biology has treated it, from the point of 
view of cytology and functions it performs, as a separate and 
special kind of tissue. 

Asthi dhatu which is a connective tissue, from the point of view 
of modern biology, is a distinct dh@lu, according to Ayurveda. 

Maijja dhiitu which is the Ayurvedic analogue of (yellow) bone- 
marrow, has been treated as distinct and different from smedodhdatu, 
eventhough, according to modern views, both represent fat tissue. 
Whatever may be the difference between the two, these dhdtus are 
seen to share certain common functions viz., nutritional. The rela- 
tive parts played by the yellow and red bone marrows were discussed 
in some detail in page 143. It was then seen that the red bone 
marrow was known to Sushruta as saraktam medas. The need to 
treat this marrow as an important sthdna of rakta was then empha- 
sised. The red bone marrow is also spoken of, sometimes, as 
haemopoietic tissue. It forms part of a larger system known as the 
reticulo-endothelial system, which, in addition to blood formation, 
plays an important role in the defensive mechanism of the body. 

In regard to the shukra dhitu, the ‘sperm of spermatogenic 
cells of the seminiferous tubules of the testes have a parallel in the 
shukra dhatu and shukradhara kal@ of Ayurveda. The phum bija 
mentioned by Charaka is the unit of shukra. 


fa 8 &2 a 
chapter 18 


a reassessment of the 
concept of kriyakala 


kalas & epithelial tissues 


Ga ga Ga go oo fa ca ea 


tuck there may not be a cent percent 
similarity between structures described as kalads by Sushruta and 
Vagbhata on the one hand, and the epithelial tissues described in modern 
biology on the other, still the description of them and their functions 
appears to be nearly identical. It may be recalled that, (1) epithelial 
tissues constitute tissues that cover the surface of the body e.g., 
the skin, or form the delicate linings of the body cavities which 
open directly or indirectly to the surface ; 

(ii) these tissues are classed under two groups, from the point 
of view of their embryological origin viz., (a) mesothelial tissues or 
mesothelium which line the thoracic and abdominal cavities and 
(b) endothelial tissues or endothelium, which are delicate tissues that 
line the heart and blood vessels, and 

(iii) the term epithelium may be used in an elementary sense 
to cover all these tissues. These have a bearing on the study 
of kalas. 

According to Sushrutfa, kal@ is the (fine) structure that separates 
the dha@tus from their @shayds (receptacles). Thus, (a) the m@amsa- 


750. #ar aad aa wafea arargarataaiz: wn = ( Sushruta: Sha 4:5) zudlia 
aaa wanna, epitagreat smait wader cada aas:, Aya 


PRM TAM GENMAM:, AWA AY AAs: Banga gers: 
(Dalhana on the above ) 
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dhara kala is stated to separate and support the ma@msa dha@tu, in 
which latter, are to be found szvds (blood vessels ), dhamanis (arter- 
ies ), snayus (ligaments ) and svof@misi ( capillaries )"'. 


(b) Raktadhara kala supports vakta, in the vessels present in 
mamsas and, and in special, the szxds ( vessles ) of such organs as the 
yakrit (liver ) and pliha ( spleen ).’” 


(c) Medodhara kala supports the medodhalu.'”* In describing this 
kala, Sushruta has made an interesting and far-reaching suggestion 
that, the #edas (fat ) that fills up the shaft of long bones is known 
as majja and, that which is present in the amnuasihz (small bone ) 
is to be treated as saraktam medas i. e., blood cum fat.’ 


(d) Shleshmadhara kala is present in all sandhis (joints) and it 
lubricates to make them function smoothly.'” 


(ce) Purishddhara kal@ extends from the yakrit (liver) to the Gntras 
( intestine-big and small) and other abdominal viscera. It differentiates 
the sd@yaz (or nuturient fraction ) of the food from the itta (the 
residue or indigestible waste—product ). The portion of this kalZ@, 
present in the unduka (cecum ) takes over the latter fraction.'” 


(f) Pittadhara kal@is stated to cover that part of the koshtha 
( gastro-intestinal tract ) described as the grahani. Its main function 
is seen to be to provide pachakapitta which is necessary for the diges- 
tion of the food brought to this part of the koshtha from the Gdho-ama- 
shaya ( stomach ), on its way to the pakwdashaya (large intestine ) ; the 
retention of food, in this part, for the duration of its digestion, and the 


751. arat saan ataau, Tert aia Riaarranetaat saar vara u 
( Sushruta : Sha 4:8) 
752. gala GRAN aera aa: Tea A Alsaa Cari geqesiar ala | 
( Ibid 10 ) 
753. Udita FIrau 1 Ha fe Shaq , BZer a AAT Aaa 1 
( Sushruta : Sha 4 : 22 ) 
754, eqereay AAG RT camyTAU sia: | 
Byway aly aU ye Tea ( Ibid 13 ) 
755. aq eosay ; alareay wowal Baran 
Ber TT ae Ae arg vada 
wy: ag aaeay ae: <M aypu = (Ibid 14-15) 
756, Gael gear ara 5 arseaers BSMARTATTA VETTE 
TEL Tea Be ye gasFnor aaaar | 
aus (3) eey faust Ae AIT Ha ( Ibid 16-17 ) 
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separation of the sa@va (nutrient )—fraction from the kitta ( residue )- 
fraction. Grahani has been identified as the small intestine, specially 
the duodenal end.“ 

(g) Shukradhara kala which is said to support the shukra dhate 
(the male reproductive element ) and present all over the body” is 
Stated to be conducted through a channel— the shukravaha srotas -— 
located about two angulas ( finger breadth ) on either side and below 
the mitravahasrotas ( the urine carrying channels ) for being dischar- 
ged during the sexual act.‘“ The origin or root of shukravahasrotas is 
stated to be vrtshanas ( the two testes ) and shepha (the phallus )."" 


The definition of the term Aa/@ and the functions ascribed to the 
seven of them, in the Ayurvedic classics, resemble, for the most part, 
the protective or epithelial tissues. In addition, descriptions and 
functions, specially of the pittadhara and purishadhard kalas are 
reminiscent of those of the covering membrane of the intestine-small 
and large. The epithelium that lines the entire length of the gastro-— 
intestinal tract is of the simple columnar variety. Glandular diverticula 
form gastric glands of different types in the stomach, Burner’s glands 
in the duodenum and the crypts of Liberkhun in the whole extent of 
the small and large intestine. ‘The epithelial cells of the salivary glands, 
pancreas, gastsic glands and the glands of the small intestine 


757. 93 Prrau, a7 wal draarararansy aeah TENE sre 
SMNaia Ned GA ee Ry Zary | 
aaa tare Ns Aaa | (Ibid 18-19! 


TIARAS NEN Heat Aa | 

aa seq wear A eerTAT 

real THAR HATea AT | 

APA Hey Bl AGT aged: ( Ash, Uri - Sha 3-50-51 ) 
758. It is seen that, according to the classical Ayurucdic veiw, shukradhatu 
is present in all parts of the body. This view is seen to be based on the 
logic that since every part of the body of the parent has a replica of it in 
the offspring, the elements of skukra must, perforce, be derived frorn. 
every part of the parent. 
ADIL 1] WTS MAMA Tae PTET FARA RII ATET 

( Chakrapanidatta on Charaka Sha 3:17) 
aH BEIT, Bl stansiat Tate a 
guses san qed afeagiey ara: | MARTTI gaye Fada a 
(Sushruta : Sha 3: 20:22) 

760. geal sat awn as sinse! = (Charaka: Vi5:8) 
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manufacture the digestive juices; those covering the villi of the intestine 
are concerned with the absorption of the products of digestion and 
those that line the serous cavities provide a smooth moist surface. It 
is.of interest to note that blood vessels are absent from epithelia. In 
most cases, they compose the semipermeable membranes through 
wuich materials pass to and from, in the course of secretory and 
excretory activities of the body. 

In main, therefore, the outlook of kald@s is, in general, the same 
as those of epithelial tissues. Thus, rakiadharakala, when studied 
together with the description of the endothelial lining of the blood 
vessels and capillaries, sinusoids like those of the yakrit (liver ), 
pliha ( spleen ) and asthi (bones ), medodhara kala, especially that 
of majja-both saraktam and araktam-present a striking conceptual 
resemblance, to the epithelial tissue. 

It will be noted that mention has not been made of kalds 
associated with vasa dh@tu and asthi dhatu. Dalhana, Arunadaita 
and Hemadri have not made any comment on this omission. A 
study, however, of the role played by the sthdyi rasa dhatu and 
the vascular supply to the asthidhalu will show that, the former is the 
substance that oozes through or permeates semipermeable memb- 
ranes which, like kala@s, separate sthd@yi dhdtiis (except in the case 
of the asthi dhatu ) from their environment, to purvey nutrition to 
them and clear their waste products. The asthi dhatu, on the other 
hand, obtains its nutrition directly from the circulating rasa cum 
rakta dhiitu, as these circulate through its haversian system. Rasa- 
adhati does not ooze in the asthi dha@t% nor has 1t been shown that 
it has, like other dhatiis, a kala or semipermeable membrane. 

Thus, we have in kalds, protective, secreting, excreting, and 
absorbing tissues, comparable to epithelial tissues and membranes 
composed by them. 
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a reassessment of the 
concept of  kriyakala 


upadhatus 
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1 addition to dhatus and kalas, Charaka and 


Vagbhata have described six upadhatiis viz., sthanyam ( breast milk ), 
rajah (menstrual fluid), kandaras ( tendons ), sivas (blood vessels and 
nerves ), mamsavasa (muscle fat), shad twacha (six layers of the 
skin) and sn@yzs ( nervous tissue, ligaments ). They have stated that 
these upadhatiis are produced as prasdda (opposed to kitta or waste 
products ) from dhatiis,'*! as shown hereunder:— 











Source of production : Upadhatus produced 
1. Rasa dhata (i) Stanya 
2. Rakta dhati (ii ) Rajah 
3. Mamsa dhati (i) Kandaras 
4. Medas dhatii ( ii )Siras 
(i) Vasa 
( ii ) Shad twachas 
(i) Snayu 





Sushruta is seen, not to have described upadhatvs but, his com- 
mentator, Dalhana, is seento have not only taken note of them but 


761. wad Sa Act VAT H: FST: (AT: | 
Tae FA TH: VS | Aza: TSH: 0 
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also to have included sandhis ( joints ) in the list.? A reference was 
made earlier to the view that ojas is also an upadhatu.’™ 


The term upadhata has been defined variously. The more 
important ones of them are:-(a ) that which is similar or identical to 
dhatuis an upadhata," (b) elements of the body which are not 
subjected to any transformation,’ and (c) structural elements that 
support the body and not nourish it.” 


These definitions are important to enable a proper under- 
standing of upadhatis. Taking the second definition first, for 
consideration, it would seem that upadhatis occur as by—produccs 
of dhatwagni vy@para—the main products of the paka being the 
poshaka dhdaitiis. As was shown elsewhere, poshaka dhat&s are 
utilised for the formation of sthira dhatus. The f&ttta fraction, 
representing the waste—products, is either utilised for the production 
of such structures as hair, nail etc., or are thrown out of the body 
through mitra, purisha, sweda and other excrements. The 
by-products, which are also seen to belong to the prasdda aspect of 
the dhatwagni vyapara, are not meant to be discarded but utilised in 
the production of some of the important supporting structures of the 
body and, these are spoken of as upadhatis. 


This view brings us to the first definition, according to which, 
upadhalis are similar or identical to dh@fas. The term dh@tiz, in 
this context, refers obviously to dh@tés from which upadhatis 
are stated to be produced or, sthira dhatis which they very closely 
recemble. The third definition draws attention to the difference that 
is stated to exist between dhatis and upadhatiis. While dhatus nourish 
and support the body, upadha@tiis are stated to perform only one 
function viz., they support the body but not nourish it. 


It will be seen, when all these three definitions are read together, 
that upadhatis appear to be derived either as by-products of 


762. wal @ wg eaewaradd a cprewved, eam, atagera sy Aza: ergway wen 

( Dalhana on Sushruta: Sutra 14:10 ) 
763. Refer to pages 261-265 
764, safta: aaa: aff arg: | ( Shabdasthoma Mahanidhi ) 
765, mdfre(faa (Chakrapanidatta on Charaka Chi. 15:17 ) 
766. eq ead geenahrestesar agra wetrerey Ibid. ] 
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poshaka dhatiis, in the course of the prasadapaka of dhatwagnt 
vyapara or, are produced from out of the break-down products of 
sthiva dhatus. They are, as well formed as the main sthdyt dhatis 
are, and represent final formed substances. They resemble or are 
very closely related to some among the seven sthayt dhatus. Like 
dhatus, they also support the body, that is to say, they support the 
various structures, organs and parts with which the body is composed. 
In this sense, the term w#padhati will mean, supplementary 
supports. 


Snayits :—According to Vaidyaka Shabda Sindu, snayiis are the 
nadis that conduct va@yu.""' This lexicon adds that “* Véiyz conducts the 
sneha ( fat ) of the medas ( adipose tissue) and makes the sira,a 
sna@yu.”* Describing the functions of this structure, Vaidyaka Shabda 
Sindu notes, that” Sn@yus bind (or cover) the deha mamsa (muscles), 
asthi( bones ), medas (fat tissue )”™ and strengthens the joints. It 
is only because of sn@yzs that the body is sturdy.‘'’ According to 
Sushruta: Vayu inits normal states, while coursing through its specific 
sivas, helps the unobstructed performance of its specific functions viz., 
prasarana (extension ), deunchana (contraction, flexion speech etc., 
and produces clearness and non-illusiveness of buddhi ( intellect ) 
and the sense organs......”'"! Describing the functions of svd@yizs, he 
observes: “ Sn@yus may be grouped under four distinct heads viz., 
prat@navati ( ramifying and branching ), vritta (ring shaped), prithu 
( thick or broad ) and sushira (perforated). The sua@yzs which are 
present in the four extremities and joints belong to the pratdnavati 
type. Kandarads or large snadyus are of the vyritta type; while 
those as are found in the (@ma@shaya~—stomach and small intestine ) 
and pakwashaya (large-intestine) and in vasti ( urinary bladder ) 
belong to the sushira type. 


“As a boat made of planks and timber fastened together by 
means of a large number of bindings is enabled to float on water and 
carry cargo, so the human frame, being bound and fastened at the 


767. eatg:—eft at. argaiennsag ( Vaidyaka Shabda Sindhu ) 

768, Aza: eteqrzrafaraeargeaaraay | Bra a wee: ergata aa: @uu (Ibid) 

769 earaal areas eqtentaataana | aedtarala aad fara: seer eat: (Ibid ) 

770. feamnaadtaaaté ate raona | eteqrary wNtarfa ear: FRU: qaasxq ( Sushruta: 
Sharira 7:8) 


e e e 356°. o e ° on o- . e 


; : ; ; é ‘ ; : . upadhatus 


sandhis (joints) by a large number of sn@yiis, is enabled to bear 
pressure.’””'“! 


Kandaras :—Vaidyaka Shabda Sindhu has described the kandara 
as resembling asthi ( bone) in its grossness. These are mahasnayiis. 
They enable the performance of various kinds of motions such as 
prasarana ( extension ), Gkunchana ( contraction, flexion ) etc.'? 
According to Chakrapanidatta, kandara is sthila snadyu-'” In 
Sushruta’s view, kandaras are sthilasiras.''* These represent tendons. 


Siras :—The term sira stands for channels through which substa- 
neces or physical forces flow. In general, this term stands for blood 
vessels, even though Sushrita has also used it in the sense of 
nerves—vdtavaha sirds. This was referred to while describing snayu 
above. As regards its identity as vessels of the vascular system, says 
Sushruta: ‘“There are seven hundred sir@s (vessels ) in the human 
body ( except those which cannot be counted due to their extremely 
attenuated size ). The szv@s by their contractility and expansibility 
etc., sustain and nourish the organism in the same manner as stream- 
lets and cannals serve to keep a garden or field moist and fruitful. 
From the principal central trunks, hundreds of small and minute 
szyas branch off and spread all over the body, just as small or minute 
fibers are found to emanate from the large central vein of the leaf of 
a plant...... a 


It will be seen from the foregoing, that the term snd@yu refers, 
among others, to channels that conduct va@yz#; the nature of this 
kind of sndyu is, essentially, lipid, This description corresponds to 


771. erqaaida Parmeg aal AMs Di yaaa Tera Geeqai TITUCaaT u 
FANATT: Wey Tlaeay aq TI FOS: al ARI FAA | 
HAVUIAIFAT TA A BAU: GE t 
weal aa ge quay reg uv 
aaa Heed aqasensgar | 
ARIA HITS SIA TAAlEAT: 9 
CAAT SAMMY AAA: ATT: SAT: a 
SUA ATTA AE AT: | ( Sushruta : Sharira 5 : 30-34 ) 
772, BREST ATI FETT ( Vaidyaka Shabda Sindhu ) 
773. 26 1@ eveq qeda equeargesad | ( Chakrapani datta on Charaka; Chi. 15:17) 
774, on PGS FAT. reee ee ( Sushruta ) 
775. aa fareaana wafea ates aweearwa gt Hees: Fay gt a Femdedeaa- 
STII WAI OUTTA: 
Faas alas Aat TAA. «2. ( Sushruta : Sharira 7; 3) 
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that of a nerve. (b) Ligaments, sheaths, septa and capsules that envelop, 
bind, enclose or separate various structures of the body, such as 
muscles, bones, adipose tissue, joints, and blood vessels, and (c ) the 
basic fibrous frame work in which the more organised tissues are 
embedded. 

The term siya comprehends blood—vessels and, in special con. 
texts, it may refer to veins, nerves and lymphatics. Asis well known, 
blood vessels possess a connective tissue coat—the tunica externa— 
which, insulates, asit were, the middle muscle layer—-the tunica 
media-—and the interna! epithelial ( endothelial ) lining-the tunica 
interna (intima). The description of kandara resembles that of 
tendons. 


Upadhatus and Connective tissues 


The upadhat%s mentioned in the Ayurvedic classics, other than 
stanya, rajah, vasa and twak, belong to the tissue group, described 
earlier in pages 342-345, as connective tissues. Sndyiis, stras, and 
kandaras areseen,for the most part, to be composed of fibrous connective 
tissue, which latter is an all—pervading matrix,in which are embedded 
more ‘highly organised tissues, such as muscles, nerves and vessels 
etc. To this extant, the fibrous tissue, obviously, provides a mechanical 
support for these tissues. Round’ the ma@msapeshi or muscle, it 
becomes the condensed epimysial sheaths and inter-muscular septa, 
peneterating also into the muscle faciculi. Round the blood vessels 
and nerves, it forms peri-vascular and peri-neural sheaths. It also 
provides fibrous capsules for glands and other tissues. 


In addition to forming the general matrix throughout the body, 
connective tissue is also differentiated into sheets of fascia, often 
well defined, that the fibrous capsule which encloses ‘a diarthroidal 
joint is composed mainly of collagenous fibers which, in general, run 
directly from one bone to another. Well defined bands of them are 
usually differentiated as local thickenings of the capsules to form 
intrinsic ligaments, which confer additional strength to the joints 
and function, by restraining arrangement of} muscle: fibers and, in 
some cases, may represent the persistance of fibrous septa betweene 
the segments of a compound muscle. 

Structurally, a tendon is almost entirely composed of white 
fibrous tissue-—its collagenous fibers being arranged in closely pac- 
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ked parallel bundles and form a flexible and, practically, non-elastic 
cord through which the pull of a muscle is transmitted to its incertion. 
Shadtwachas:-Shadtwachas, included in the list of upadh@tis belong, 
in part, to the epithelial group of tissues. The epithelial layers of it 
are found in the epidermis and, the deeper layers are composed of a 
layer of fibro—elastic connective tissue, known as the dermis or 
corium. Connective tissue fibers attach the corium to the superficial 
and deep fascia covering the skeletal muscles, tendons and bones. 
The connective tissue component of it, as inthe case of sn@yu, 
kandara and sirvad, may answer to the requirements of the three 
definitions of upadhatu, for, they actually support the epithelial comp- 
onents i.e., cellular elements and they are gati vivarjitam. 

Stanyam :—Stanya or the breast milk is unique in being an almost 
a complete food from the point of view of nutrition. Its special nutri- 
tive properties stem out of the presence in it of highly nutritive- 
proteins. 

These proteins are present only in milk. The same is true, as 
regards the presence init, of the unique disaccharide, lactose, and 
the high content of the lower fatty acids and of calcium. The main 
proteins; of milk, casein and b-—lacto globulin, are unique in that, 
they are not found in other tissues and bear no obvious relationship 
to any of the plasma proteins. Available evidence indicates that milk 
proteins may be derived from plasma amino acids through some 
chemical transformation brought about by the activity of the glan- 
dular tissue.‘“® 


The justification for the inclusion of sfanyaas one of the 
upadhatzs is not very clear. For, it is secreted by the female only 
when she ts lactating and it is not ‘a constant feature in her—it 
neither supports nor nourishes her. Sianya is, no doubt, an excellent 
food for the infant (child). It nourishes and supports the child. In 
this sense, it represents a potential dh@iu to the infant (child). The 


776, “ The proteins of milk are not found in blood, yet only a small fraction 
of the former can be accounted for by the synthesis from blood amino 
acids. The milk proteins may possibly be derivei from plasma proteins 
through some chemical transformation brought about by the activity 
of the glandular tissue.”’ 

(Best & Taylor., Physiological Basis of Medical Practice. 
p. 889., V Edition ) 
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only condition, it fulfills, to be classed under upadhatu is that it does 
not undergo any further metabolic transformation, once it has been 
formed in the woman — gati vivarjitam. In so far as she 1s concerned, 
it is a final formed substance. 


Rajas: Rajas is the menstrual blood. Menstruation is intimately 
correlated with the normal functional states of the female and it is an 
index of her well being- The blood discharged by a woman during her 
menses is not different from that which circulates through her, The 
justification for the inclusion of this fluid under upadhatus is, perhaps, 
due its intimate relationship to her normal biological functions. Another 
possible reason may be that it fulfills the definition of wpadha@tus viz., 
it closely resembles the circulating rasadhatu and is nearer to it, 


Vasa: Vasa is manisa sneha. It represents the fat that fills up 
muscle spaces and supports various structures, such as blood vessels 
and nerves. Itis a part of the adipose tissue system of the body i. e., 
it belongs to the medodhatu. Since it is known, today, that medas, 
including the vasa, is nutrition in storage, which may be utilised by 
the body for its energy, synthesis and maintenance metabolism, it 
will cease to fulfil the definition of uwpadhdal% viz., supporting and not 
nourishing. It is gati vivarjitam. 

Asthi and upadhitus :—It will be noted that while rdasa—rakta, 
mamsa and medo dhatiis are stated to yield their respective upadhatus, 
asthi, majja and shukra do not appear to produce,any. A reference 
was made in pages 264--265 to the views advanced by some 
authorities (quoted by Chakrapanidatta) that ojas may be an 
upadhatu of shukradhatu, in keeping with the definition, gatz 
vivarjitam. This was ‘studied, .in some detail, and it was shown 
that ojas, according to the accepted views, is a final formed substance 
and a constant factor present in the rasadhatu. Since all dha@tiis are 
stated to contribute their essence to its formation, it cannot be termed 
as an upadhatu of shukradhatu. Evenso, if majja is to be treated as 
medouishesha, then snayu should also be deemed as an upadhatu, 
common to both medas and majja dhatus. 


The only dha@tu which does not appear to yield an upadh@lu is 
obviously, the asthidhatz. Available evidence shows that asthidhitu 
itself represents the final stage of parinama (transformation ) 
of tarunasthi (cartilage ), for, the skeleton of the developing 
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embryo with the exception of most of the skull bones, is 
formed of hyaline cartilage. After the second month of development, 
the cartilage is gradually replaced by bones, by a process known as 
ossification. It is seen that Bhela, Charuka, Sushruta and Vagbhata 
have treated tarunsathi ( cartilage) as asihi. From morphological and 
physiological points of view, these two structures are, apparently, dif- 
ferent, but from the point of view of embryology, astht would appear 
to represent the final pavinGma of tarundsthi. From these two points 
of view and applying the criterion gati vivarjitam, asthit would appear 
to be an upadhatu of tarunasthi. Fora matter of that sthdy: rakta, 
mamsa, asthi and shukra dhatus would all represent upadhatiis, as 
they answer to the rule gati vivarjitam. 


The implications of the theory of the formation of 
upadhatus 


It was seen that, according to textual descriptions, upadhatiis 
are products which arise from dhatus. The term dha@ti itself has, 
as shown earlier, two aspects viz. poshaka and poshya (that which 
nourishes and that which is nourished ). The former is used in the 
sense of nutrient elements formed in the course of the prusdda 
aspects of dhatwagni vyapara ; in the Ayurvedic view, they represent 
what may be described as precursors of sthdy: dhatis, Upadhatis, it 
may be recalled, are also treated as prasdda dhdaiiis. Arising out of 
the above, emerge such questions as, if #padhatus are also considered 
to be formed together with the poshaka dhatis, are they formed as 
by-products of poshakad~dhatus in the course of the formation of 
sthira dhatis or, are they formed out of some of the break-down 
products of stha@y: dhatus, which latter are as constantly formed as 
they are broken down? Important as upaddhatiis are, references as to 
the mode of their formation are not available in the extant editions 
of the samhita granthas and available commentaries thereon. 
References as are available-these are not many-—show that upadhatués 
are prasddds; their main function is to support and they are not 
subject to any change or transformation. 

We have seen already that the main or basic constituent of 
shleshma, pitia, most of the sapla dha@ttis, as indeed upadhatis, except 
vasa and, in special, sndy#s, and kandaras, are proteins. The proteins 
of the last mentioned three upadhaltis belong to the group known as 
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albuminoids or sclero—proteins. To recapitulate : proteins are the 
basis of life and its processes. They represent the fundamental con- 
stituents of protoplasm and are involved in the structure of the 
living cell and its functions; for, the latter are brought about by 
enzymes which are themselves proteins. The cement substances and 
the reticulam which bind or hold the cells as tissues or organs are 
made up, in part, of proteins. Many of the hormones are proteins ; 
others are, perhaps, associated with them in their action. Blood 
executes its vital activities by means of proteins, the transport of 
oxygen and carbon-di-oxide by haemoglobin and special enzymes in 
the red cells; the homeostatic control of the volume of the circulating 
blood and that of the interstitial fluids through the plasma proteins ; 
blood clotting through thrombin, fibrinogen and other protein 
factors; the defence against infection, by means of protein anti- 
bodies and the very characteristics of the individual of each species and 
the heriditary transmission of these characteristics, are traceable to 
the nature of the activity of the’ complex protein substance of the 
nucleus. 


The elemental units of proteins are the amino acids and their 
source food. The proteins are split, by hydrolysis, into amino acids 
in the gastro-intestinal tract and, they reach the liver through the 
portal circulation, after their absorption. A small fraction, like other 
diffusible substances, is incidentally picked up by the lymphatics and 
reach the general circulation, by way of the thoracic duct. It is of 
importance to note that, even after a rich protein meal there is no 
great rise in the plasma amino acids N—concentration, as the amino 
acids are rapidly taken up by the tissues. This uptake occurs chiefly 
in the liver and muscles and it represents neither simple diffusion into 
cellular fluids nor rapid utilisation or deamination. It is considered 
to be a momentary storage, involving phosphorylation. After the 
completion of absorption, a large portion of the amino acids, in the 
tissues, may return to the general circulation, to be taken up by other 
tissues for protein synthesis, or for special use, or to be deaminated 
and oxidised in the liver. Only a small portion of it is ever lost in 
the urine, due to their conservation mechanism.‘" 

The view that endogenous metabolism of proteins is different 


777. Abraham White ef al., Principles of Bischemistry, p. 518., 1954 edition. 
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from ‘the exogenous, held till some time back, has been shown to be 
incorrect by the researches of Shoen—Heimer e¢ al. They showed that 
the incoming amino acids form a ‘common pool’ with amino 
acids derived from the break-down of tissue proteins and that, this 
pool is utilised or destroyed without regard to or recognition of its 
origin.” They demonstrated that there is a continuous exchange 
between the amino acids of this pool and the amino acids of tissue 
proteins. The latter have been shown to be stable units which yield 
their amino acids when the cell is destroyed and that, even when they 
make up the structural parts of the body, are constantly being des. 
troyed and reformed so that the amino acid molecules that make up 
the proteins may not be the same, from day to day. 


In the case of an excessive in-take of proteins than is actually 
required to replace the catabolised proteins, the supplies of amino acids 
are utilised for the production of energy. The oxidative, de-aminating 
enzyme system, present in the liver, converts a—amino acids into 
a-keto acids. Ammonia may be released, in a free state, which may be 
converted into urea or it may be transfered to another amino acid by 
a process known as trans~amination—a mechanism present in the 
organism which serves to synthesise amino acids, from deaminated 
amino acids and the ammonia of excess of amino acids. 


It is also of importance to note, in this connection: that proteins 
in the living cells are being constantly broken down by hydrolysis into 
their constituent amino-acids, and these molecules or equivalent ones 
are being utilised to form new protein molecules. Some of the 
proteins may be denatured ( degraded )‘” i. e., protein molecules which 
are folded up or arranged into a lattice pattern to form a compact 
structure of a more or less globular shape, become unfolded and 


assume a permanent extended form, as in keratin, collagen, and 


778. Ibid. 

7/9.  Denaturation is the alteration of the characteristics of an organic sub- 
stance, especially, protein, by physical or chemical action. Mild 
disarrangement of the folded amino acids that take place, when cross 
linkages within the folded amino acids are broken and the exquisite geo- 
metry of the arrangement is destroyed. The body proteins are conti- 
nuously undergoing synthesis and degradation. The body possesses the 
capacity to resynthesise new tissue proteins from amino acids that are 
absorbed from the small intestine, as well as from amino acids derived 
from the degradation of tissue proteins. 
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myosin. These, then, constitute the group known as fibrous proteins— 
albuminoids or sclero—proteins. These proteins are specially resistant 
to the usual reagents and they enter into the structure of protective 
connective tissues e. g., tendons ( kandaras ), ligaments ( sna@yiis ), 
bones ( asthi ), keratin of hair, feathers of birds, tortoise shell, egg 
shell, elastin, collagen, ossein, (the organic framework of bone 
tissue ) and gelatin of tendons, ligaments, bone-etc. 

The foregoing brief review of proteins and the way they are 
utilised, gathered from modern advances in the field of physiology 
and biochemistry, has a direct bearing on the subject of the formation 
of not only wzhbadhatis but also sthadyt dhatts. Since the basic struc: 
tural constituent of the sthira dhatus and kalds have now been shown 
to be mainly proteins, the corresponding poshaka dhatiis from which 
they are synthesised are also, for the most part, proteins. The amino 
acids derived from food sources from which are formed the poshaka 
dhatiis, and those derived from the break-down of stha@y: dhatis, 
between them, constitute a ‘ common pool’ as it were, from which 
they are again drawn upon for the formation of sth@yz and upadhatits. 
In the case of the latter, some of the amino acids derived, for the 
most part, form sthira dhatus, specially, mamsa peshis, become 
denatured ( degraded ) and are, then, utilised for :the composition of 
fibrous connective tissues which, not only form the body-wide matrix 
but are also utilised for the building up of su@yits, kandaras, siras etc. 

Summing up: It will be seen from the foregoing discussion that 
the term dhifu has two aspects viz., poshaka or asthayi and 
poshya or sthayt. The former corresponds to intermediate metabo 
lites, comprising of nutrients meant for tissues and the latter refers 
to various kinds of formed tissues, already present in the body. 
Upadhatiis, refer, mainly, to such tissues as fibrous connective tissue, 
which are formed from degraded proteins derived from other tissues 
such as the muscle tissue. Rasa dhatu, corresponding to blood 
plasma, plays the role of the common metabolic pool; it carries in it 
poshaka dhatiis, in transit, to and malas gathered form sthayi dhatis. 
It would appear that it is poshaka dhaths which are involved in all 
pathological processess. Such terms as dosha-diishya sammiurchana, 
unless otherwise qualified, relate to an interaction between doshas and 
poshakadhatus. 
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ye represent the third member of the 
trinity of the living body, the other two members being the deshas 
and dhatis. The term mala has been defined as H37@ ate, meaning 
to clear out, to purify.” Shabdasthoma Mahanidhi has described it as 
Zeal *z*SATz1 meaning, factors produced by the body, such as 
sweda { sweat ), shleshma (mucoid discharges ) etc.. and has followed 
this description by including v@ta and pitta in it-qratteaty.’” In other 
words malds represent a wide variety of substances produced by the 
body, including the ¢vidoshas and sapta-dhatiis in their abnormal states 
of functioning. They (the doshas and dhatis ) are described as malas 
because they not only cause malina i. e., degrade other factors of the 
body but also because, they themselves are suscepitble to become 
malina or degraded. 

Malas are stated to comprise of shakrit ( feces ), sweda ( sweat ), 
mitra ( urine) etc.” By et cet tra is meant various other excretions. 
Two aspects of malas have been visualised vig., mala and fitta. 
The former :represents waste products, in general, of which some 
may be utilised by the body for its functional and Structural purposes. 
and others meant to be discarded. 


ote Amante: 


78U. Shabdasthoma Mahinidhi 
781. Ibid 
782. Fer gragergensi 4 (Ash. Hri. : Sutra 1:13) 
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The term kitta has been derived from the root f} wal, meaning 
to go and it generally refers to the waste products of the dhatis— 
a@dat as:.'** Likewise, the undigested residue or the asdra of the 
food, which is expelled out of the pakwashaya (large intestine ), 
under the influence of apana va@yu, through the three valis ( folds ) 
of the rectum, is spoken of as the mala."** It is also known as 
purisha™ and vit. 

Malas (kittas) listed by the samhith2 granthas are the 
following:’® 

(i ) Mala, vit or purisha ( faeces ) 

( ii) Vit-sneha (faecal fat ) 

(iii) Mitra (urine ) 

(iv) Sweda (sweat ) 

(v ) Vata ( gases of various kinds ) 

(vi ) Pitta ( bile ) 

(vii) Kha-malas ( excretions of various openings’‘of the body ) 
vz., (a) karna—mala ( excretion of the ear ) 
(b) ,, sneha ( waxy excretion of the ear ) 
(c) twak-sneha ( oily excretions of the skin ) 
(d) nasika—mala (nasal discharges ) 
(e) dsya-mala (excretions discharged through 
the mouth ) 
( viii) Prajanana—mala (excretions of the genetilia ) 
( ix ) Loma-kaipa mala (excretions discharged through the hair 
follicles ) 
(x ) Kesha (hair of the head ) 
(xi) Loma (the hair of the face: ) 
(xii) Smashru (the hair of the body ) 
( xiii) Nakha (nails) 


783. Shabdasthoma Mahanidhi 
784. fed git) (Vaidyaka Shabda Sindhu.) 
785. ates 4 aes Fa (ABrazarse aq | aSiPrazaite areaqaa azaa a 
( Sha rangadhara Samhita : Pur 6: 8) 
786. fer agivrdteseam: soifsanterenRsrde: BASHAM 
zygiazat: (Charaka : Siitra 24 : 4) 
feguaey (aogs tae a FHT: 
fod, nteeq GHo:, Aa: eee ATA 
CSE STS FoR: SHTAITSCT IA 
( Ibid, Chi. 15: 15) 
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The formation of purisha or feces :—Purisha is feces and it is 
also known as vit and mala. It represents, in part, the undigested 
residue left over after the nutrient fraction of the food has been 
separated and absorbed. According to Charaka: “ the material from 
the Gm@shaya having reached the pakwa@shaya, being dried up by 
heat is converted into lumps. During this process katu ( pungent ) 
vayu is produced. ”’*’ Commenting on this passage, Chakrapanidatta 
observes. “By the term ‘ paripindita pakwasya’ is meant the change 
to the form of lumps in the process of the formation of mala. 
By ‘ vayusyat katubhavatah’ is meant during the process of the 
formation of lumps, pungent vayu is generated. ”"™ 

The observation of Charaka above and Chakrapantdatta’s 
commentary thereon, derive support from modern, researches in allied 
helds of science. It is seen from these researches that, during the 
passage of intestinal contents through the small intestine, the products 
of digestion, along with many other compounds, such as vitamins and 
mineral salts are absorbed. As the contents reach the large intestine, 
the process of absorption, with the exception of water, is normally 
completed. In the large intestine, more water and salts are absorbed 
and the remaining material, now converted into feces, leave the body. 
The consistency of feces depends, to a large extent, on the degree of 
absorption of water, that has been carried out. The consistency of feces 
also depends upon such factors as the gastro-intestinal motility and 
the nature of the diet ingested. Slight variations in diet has, ap- 
parently, very little effect on the nature of feces. It has, however, been 
shown that an exclusively vegetarian diet generally yields a larger bulk 
of feces, and is softer in consistency, whereas, a meat diet is seen to 
produce a lesser quantity of harder feces. 

The large intestine has been shown to harbour a large bacterial 
population (flora) of which Escherichia coli, is ordinarily, the predo— 
minant organism. These micro-organisms are shown to be involved 
in the alteration affecting products derived from the digestion of pro- 
teins. These organisms have been described as the putrifactive flora 


VTS gf mete srerarcrey afer ( ibid, 11) 
Gsteaqreter ag: eAIE_NTaT: I 
788. of@UGearwaes wiatsaewaa awEIT TET 
Tg: Sega: ga TAI ATTiAA Fea WNEcTad | 
(Chakrapanidatta on the above) 
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and they bring about the putrifaction of the protein residues of the 
food, with the liberation of various kinds of pungent gases, in the 
process, with disagreeable odour, such as the indol, skatol, phenol, 
hydrogen sulphide and ammonia. 


Considering the composition of feces, food residues are seen to 
constitute a much smaller proportion of the total quantity of it voided. 
This has been shown to be due to the fact that the protein and car- 
bohydrate of the diet is practically all absorbed by the time it reaches 
the cecum. In the case of foods which are free from indigestible 
materials, such as the cellulose, the feces is seen to be made up, almost 
completely, of bacteria, secretions etc. It has been observed, in ex- 
periments, that during starvation, for example, feces continues to be 
formed. Their composition is seen not to differ, materially, from that 
of feces voided-after an ample diet. In addition, when a portion of 
the bowel was isolated from the rest of the intestinal tract, it was 
seen to be packed, after a time, with a mass of pasty fecal material. 
This material is of endogenous origin and, of substances present in it 
the fecal fat is important. This fat is seen to continue to appear, 
even though, all fatty articles have been excluded from the diet. It is 
also seen to be different from the ordinary food-fat and to closely 
resemble the blood lipids, consisting as it does, of lecithin and coporo- 
sterol, the latter being derived from cholesterol by the reducing action 
of bacteria. Other substances of endogenous origin excreted 
from. blood are calcium, phosphate, magnesium and other morganic 


materials. 


It is also important to note that some of the flora of the large 
Intestine synthesise vitamins of the B-group. A part supply of this 
group is seen to be obtained from the intestianl bacteria and a part 
from outside sources. Thiamin is stated to be obtained in unknown 
quantities from the intestinal flora. The importance of B-group 
vitamins to the integrity of the nervous system is now fully 
recognised. 


The foregoing confirm Charaka’s observation that dvava shoshana 
of the kitta brought to the pakwashaya, renders it into lumps and 
Ratu bhava vadyu is produced in the process. They also amplify 
Vagbhata's observation that, pakvdshaya is the sthana or seat of vayii, 
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as it is in this place materials necessary for the production of the five 
kinds of vd@yu is made availble.™ 

It is, in addition, seen that purisha (feces) is made up of 
two components viz.,(a) the undigested or indigestible residue 
of food-anna kitta or asdra—passed down from the adho-Gmashaya 
(small intestine) to the pakwashaya (large intestine ) — exogenous, 
and (b) dhatu kitfa, representing, among others, vif—vasda or fecal- 
fat and inorganic substances, such as calcium, phosphate, magne- 
sium etc., derived from the kitta paka of the dhatwagni vyapara— 
endogenous. The observations of Charaka and others that malas 
should be protected at all cost and prevented from being lost to the body 
in rvajayakshma, obviously, has a direct reference to the loss in excess 
of endogenous components of the feces which represent the products of 
rapid destruction of the sharira dhatiis in such diseases.’"” Further, 
the significance of szeha therapy followed by swedana, before the 
elimination of doshas ( malas ) from the shakhas through the koshtha 
specially by vivechana (purgation) via pakwdshaya, can now be 
fully apppreciated. Many of the metabolic waste-products, specially 
those which are lipid, in nature, or are soluable in lipids, can be 
eliminated through this channel by vizvechana ( purgation ), after the 
subject has been properly prepared, in advance, by svehana and 
swedana kriyas. 

Mitra and other malas:—While, a part of the normal constituents. 
of mitra ( urine ) is, according to Ayurveda, stated to be contributed 
by the kitta portion of the food from the pakwashay4a, yet another part 
of it is said to be derived from products that arise in the course of the 
kitta paka of the dhatwagni vyapara. A reference was made elsewhere 
to this paka. To recapitulate: The outcome of kitta paka 
of the dhatwagni vyapara is stated to yield, among others, the 
following waste-products : sweda ( sweat ), purisha ( feces ), mitra 
(urine ), vata ( gases of different kinds ), pitta (bile), shleshma 
( mucoid discharges ), kRarna mala (excretions of the ear), akshi-— 
mala ( discharges through the eye ), nasika malas (nasal discharges), 
asya mala (excretions through the mouth), Jlomakipa mala 


791. ary: gawauerwey  aReIaa aeAraeargeranfaaragd: BeAr VeAIAUSEN ar 
agen Ee aguaia un (Ash. Samgraha: Shar: 6: 67 ) 
792, FRAT eet faatwrarnater: | afarqermdea «9% aer fe eas 
( Charaka : Chikitsa 8: 42.) 
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( excretions through the hair follicles ), prajanana mala (excretions 
of the genetilia), kesha (hair of the head ), smashru (hair 
of the face-beard ), Joma (hairs all over the body, other than 
the above ) and xzakha (nails). It would appear that the waste- 
products listed above are elements with which _ several 
excretions are composed. As examples, purisha, mitra and sweda 
can be cited, Reverting to mitra (urine ), itis seen from modern 
scientific contributions, that indol and skatol contribute to the characte- 
ristic odour of the feces. However, indol-acetic acid which is excreted 
in normal urine is seen to be the result of its formation in and 
subsequent absorption from large intestine. It is also present in 
foods of plant origin and this may become another reason for 
its occurrence in the urine. Tyrosine, in reactions of the large 
intestine, yields phenol. Reactions of this type are considered to 
account for the presence of phenyl sulphate which may be found in 
urine and for the presnce of indican ( indoxyl] sulphate ) as a normal 
constituent of urine, since these aromatic alcohols are formed in the 
large intestine from tyrosine and tryptophan respectively, absorbed 
from the gut, conjugated with sulphate in the liver and excreted 
through the urine.'” 

The foregoing invite attention to the possible intestinal contri- 
bution to the urine or mira. The remaining ingredients of it, such 
as ammonia, urea, uric acid, creatinine etc., are seen to be derived 
from the blood and they represent the outcome of ketabolism or the 
kitta aspect of the dhatwagni paka. 

Thus, mitra and purisha may be taken to serve as an index of 
jatharagni and dhatwagni pakas. 

Some of the products of the Aitta aspect of the dhatwagni paka— 
the degraded proteins of tissues, to which a reference was made 
earlier, treated as malas by Ayurveda, are utilised for the synthesis 
of hair, nails and such other structures of the body. 

Thus, the malas shown below are stated to occur as waste- 
products during the synthesis of the seven kinds of poshaka dhatis. 
Annarasa + rasagni. -> sthayi rasa dhati + shleshma ( mucous) 
Raktaposhaka dravyas + raktagni-—~-----.-> poshakarakta + pitta 

( bile pigments ) 








793. Abraham White ef al., Principles of Biochemistry., pp 515-516, 
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Mamsa poshaka dravyas + mamsagni — .~-—--> poshaka mamsa- 
dhatu + kha malas. 
Medas poshaka dravyas + medogni—> poshaka medodhatu + 
sweda. 
Asthi poshaka dravyas + asthyagni ------> poshaka asthi dhatu + 


kesha, smashru & loma- 
Majja poshaka dravyas + majjagni —-> poshaka majja dhatu + 
akshi vit 
Shukra ( ? ) 

Mala ripa vay% includes (in addition to the intestinal gases 
referred to earlier in connection with the formation of purisha, ) CO. 
that arises out of tissue respiration. This is an example of a mala 
that is used by the body to subserve some of its vital activities e. g. 
regulation of respiration. 

The malas are as important to the proper functioning of the 
body as are doshas and dhatiis. They are the logical outcome of 
the dynamics of life which works by pakas of different kinds. 
Waste-products are incidental to all kinds of pakas. The production 
of :waste--products is an index of life activities. The living body can 
never be without them. Certain residual quantity of malas is always 
present in it while, the surplus is utilised by the body or disposed 
off by elimination. 
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qi term srofas means a channel. It is 


derived from the root § @{ meaning, to exude ; to ooze; to filter; to 
permeate. Charaka has ‘defined it as aq alaifa meaning, the 
structure through which sra@vanam takes place." 

Srotamsi of the body comprise of channels of different kinds. 
They may be sthi/@ ( gross, macroscopic ) or swkshma or anu (subtle 
or atomic in size or microscopic ). In general usage, the term srcfamst 
comprehends all channels—big and small, perceptible and imper- 
ceptible— that compose the internal transport system of the body, as 
several of its more important parydyds, furnished below will show.’” 

(i) Srotamsi (channels ) 

(ii) Siras ( veins ) 

(iii) Dhamanis ( arteries ) 

(iv) Rasdyanis (lymphatics, ducts ) 

(v) Rasavahinis ( capillaries ) 

(vi) Nddis (tubular conduits ) 

(vii) Panthdnas ( passages ) 

(4s ses88% BAM Sa wwe ee ( Charka : Sitra 30; 12) 
795, MANA, Fra, aaeq:, TarTHT:, Taalieeg:, ares, GearT:, AIM: aeuesane, azardgafs, 


carat, srarar:, Parada wicaeassaat sansa ara wate | 
( Charaka ; vi 5; 9-1 ) 
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(viii) Margas ( pathways, tracts ) 

(ix ) Sharira chidras ( body-orifices, openings, cavities ) 
(x) Samvruté samvrutani ( open or blind passages ) 
{xi) Sthanas ( sites, locus ) 

(xii) Ashayas ( repertories ) 

(xiii) Niketas (resorts ) 


The nomenclature mentioned above pertains to both the visible 
and invisible channels that afford passage to the movement 
of sha@rira dhatis. In their colour and form they are stated 
to take after the dhatzs they transport; they may be cylindrical, 
either sthitla (gross, macroscopic) or anu (atomic in size or micro- 
scopic), dirgha( long ) or prathina (reticulated ) .* 


The internal transport system of the body, represented by 
srotamsi, has been given a place of fundamental importance in 
Ayurveda-both in health and disease —an importance, which recent 
developments in the field of medicine have begun to emphasise. It 
would seem, when looked at from a historical perspective, that Punar- 
vasu Atrceya and Dhanvantari were the first to correlate the structural 
and functional integrity of this system to physiological states and, 
likewise, the impairment of their integrity, to pathological states. Says 
Punarvasu Atreya :“No structure in the body can grow and 
develop or waste and atrophy, independent of srofamsi that transport 
dhatis, which latter, are constantly subjected to ( metabolic ) transfor’ 
mations. ‘The syotd@msi subserve the needs of transportation.” 


“When the integrity of the srofamsi is impaired, both the 
sthanaga ( sthayi or poshya) and margagha (asthayi or poshak@ ) 
dhatiis also become involved; the morbidity spreads by one dhatu 
vitiating the other and a svotas, another svotas. The doshas, vata, 
pitta and shleshma, when vitiated involve the entire body, as suscepti- 
bility to vitiation is implicit in them.” 


OO a a en ee pre are 





79%. eraTquaaia sreyaraals 4 | 
aay Saoqraecg saraAaTauTA ( Charaka: Vi: 5: 25) 

797, wate war get areata eHaraaradea, wt aatrrsita ata ag aftena- 
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A careful study of the chapter on sroto vimana, in Charaka 
samhita shows that the knowledge of the internal transport system of 
the body had reached a high degree of development, even as early as 
the time of Pinarvasu Atreya. This is seen from his statement 
that, “‘ There is as much diversity in the svofamsi, as there is in the 
elements that compose the structure of the body”.” It would appear 
that, some of the contemporaries of Punarvasu Atreya went to the 
extent of advancing the view, that “man is nothing but a conglomera- 
tion of srof@msi which pervade the entire body. They are transpor- 
ters of factors that cause the prakopa (excitation ) or shamana (al- 
leviation ) of doshas.”"*° Altreya is seen to have, however, pointed out 
that this view is an exaggerated one and, drew attention to factors 
other than srof@msi which are equally important. These fectors are: 
the elements that compose the srofa@msi, the substanccs they transport ; 
the dhatis to which they serve as channels of transport and, the re- 
gions of the body which they cover.*"’ He has, in addition,taken note 
of such views as: (a) the multitudinousness and innumerability of 
srotamst, as well as, (b) the numerability of them®’” held in his times 
and, suggested that “for all practical purposess, a physician only 
needs to recognise the more sthila ( grosser, macroscopic ) of the 
srotamsi, having regard to their origin, course and symptoms they 
exhibit when they are pathologically involved. The nature of other 
srotamsi, not described, has to be inferred.”"’? Important ones, among 
them, stated to be significant, from the point of view of practicat 
utility are the following :— 


799. omar FE} ahaa wae waieagq Ataat waerc@artis 
( Charaka: vi 5:3) 
800. aig eR aamal sat yeN=sieg, aaqeaa, aaateNee PvE AAA | 
(Ibid 4 ) 
801... etazs, eT fe state. wea (aq) agita, amaragita, aa arateaana, af 
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(Ibid 5) 
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(i) Pranavaha srotas (Channels of respiration ) 

(ii) Udakavaha ,, ( Channels of fluid or water 

canals-distribution ) 

(iii) Annavaha ” ( Alimentary canals ) 

(iv) Rasavaha __,, ( Lymphatic canals ) 

(v) Rakta-vaha,, ( Vascular system ) 

(vi) Mamsa-vaha ,, ( Channels through which nutrition 
to mamsa or muscle tissue is trans- 
ported ) 

(vii) Medovaha _,, (Channels through whih nutrition 
to adipose tissue is transported ) 

(viii) Asthivaha ,, (Channels through which nutrition 
to bone tissue is transported ) 

(ix) Majjavaha _,, (Channels through which nutrition 
to marrow tissue is transported ) 

(x) Shukravaha _,, ( Channels through which nutrition 
to reproductive tissue is transported ) 

(xi) Miitravaha _,, (Channels through which urine is 
transported ) 

(xii) Swedavaha ,, (Channels through which sweat is 
transported ) 
(xiii) Purishavaha ,, (Channels through which feces is 


transported ) 


Vata, pitta and shleshma are stated to traverse the entire body 
and move through different kinds of svofamsi. MaGnasika doshas 
viz., satwa, rajas and tamas, which are beyond sense-perception, have 
the entire sentient body for their vehicle and field of operation-™ 


Classical texts on Ayurveda, specially Charaka samhita and, 
following this work, Asht@nga hridaya, have described the origin or 
mila and the symptomatology of pathological involvements of 
srotamsi in nya types ‘of diseases ( idiopathic or constitutional dis- 
eases, as opposed to d@gantvja or traumatic ). Sushruta has, on the 
other hand, described svofases, in the context of injuries, as may have 
been inflicated on their m#/a or origin. The mode of approach, in this 
case, is that of the surgeons, The list of srofdmsi furnished by him 
are the following :— 
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(i) Pranavaha srotas 
(ii) Annavaha _,, 

(iii) Udakavaha , 
(iv) Rasavaha _,, 
(v) Raktavaha _,, 
( vi) Mamsavaha ,, 
(vii ) Medovaha __,, 
( viii) M@travaha_,, 
(ix) Purishavaha ,, 
(x) Shukravaha _,, 
( XI ) Artavavaha _,, 

The srotamst, listed above, are those recognised by surgeons, 
having regard to traumatic injuries as may be inflicted on them or 
du: to the piercing of them during surgical manipulations with sharp 
instruments. It willbe seen that while asthinaha, majjadvaha and 
swedavaha srotases have been left out by Sushruta, he has included 
adrtavavaha srotas, in his list. It is also seen that he has taken note of 
the views held by other authorities, according to whom, svotases are 
innumerable and they perform different functions and observes that 
shalyatantra (surgery ) does not recognise srotases other than those 
mentioned by him, as the pain incidental to the piercing of or injury 
to any of these extremely tiny channels are bound to be slight in 
nature.™”” 

Clarifying the different modes of approach made to svotas by 
shalyatantra (Surgery ) and kdyachikitsa (Internal Medicine), Dalhana, 
in his commentary on Sushruta samhita observes : “ the special kinds 
of pain ( azat fa3tq ) exhibited, in ‘cases of srotodushti ( pathological 
involvements of svotas)-——the srof@msi being spread throughout 
the body -—— are important, from the point of view of kayachikitsa. To 
shalyatantra, on the other hand, pains of special kinds ( azar faty ) 
which may manifest on account of either the piercing of or injury to 
Srotases present in certain special parts of the body, are important 
to gain knowledge of the prognosis (aren att) of such conditions. 
In contrast, kayachikitsa ( Integnal Medicine) recognises svotases which 
are spread throughout the body and which include extremely tiny 
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ones. Any pathological involvement of them may manifest subtle 
kinds of pains which may not be recognised or be of help in the 
assesment of prognosis in such involvements.’*™ 


It would thus seem, from the point of view of Rkéyachikitsa, that 
not only the grosser types of svofdmsz such as those enumerated 
in Charaka samhita but also the subtler ones, are important. It also 
seems that the grosser sryofamsi are, in their turn, composed of 
subtler ones viz. , the intestinal villi, the alveoler epithelium of the lung, 
and the endothelium of the arteries etc. The dhd@luvaha srotamsi 
viz., rasavaha, raktavaha mamsavaha, medovaha, asthivaha and 
and majjavaha srotamsi belong to the group of svotases which are 
extremely tiny. Shukravaha, Griavavaha, mitravaha and purisha- 
vaha srotases belong to the larger and visible types of svotdnisi. 

The forezoing notwithstanding, the term svotas, is seen to have 
a special usage and reference to channels of transport which are 
microscopic in their dimension and through which the vozing of fluids 
take place. Sushruta is seen to have excluded siv@s ( veins ) and 
dhamanis (arteries ) from the purview of srotases. He has described 
sratases as channels which have their origin in Rhadant aram®” i. e., an 
organ cavity, the hridava (heart ) for example, and spread throughout 
tha body, transporting rasd di dhatzs (poshaka dhatiis). He has differen- 
titted them from siras (veins ) and dhamanzis (arteries ), which latter, 
may otherwis2 resemble them.” In his view, dhamanis have khani *” 
( pores ) in their walls, through which they supply vasa to all parts of 
the body, very much like the minute passages present in a lotus 
stem. Vagbhata has, likewise, compared srotases to the extremely 
fine passages and pores present in the lotus stem. He observes: 
“Rasa spreads throughout the body through very fine dwéaras 


QU6.  ... FeNAPReaat a ararseeat a7, aa arora saat wrnaieeqrey- 
frac | aeraniaanits Araaeday Bel Vanda, greats alas 
Eaaeearsenat Mast Feria eananBay sariarveqndkencara 
areaaamaroarreeaard ayaa ere: | ( Dalhana on Sushruta: Sha 9 12 ) 

807. gara wat ezafzfsgat ( Dalhana on Sushruta: Sha 9: 13) 

808. gar arazeal Be sed ae azn 
aaa fay facranatsraag ( Sushruta: Sha 9: 13 ) 

809. «afd ératra 1 ( Dalhana on Sushruta: Sha 9: 10 ) 

810, gar enaiaa: Git aA fag Tu 
quatat gar att wr Qeasiaza u ( Sushruta: Sha9: 10) 


= o e * o o e 377 o @ e 


introduction to kdyachikitsa .- : ; : : 


(pores ) of srofamsi which are distributed extensively in the body> 
very much like the minute channels, present in the lotus stem. ”*"”! 

It will be seen from these references that: 

(1) srotases are extremely fine branches of bigger vessels which 
originate in such organ cavities as the hridaya (heart ); 

(ii) arteries and veins are excluded from the purview of 

channels described as srotases ; 

(iii) the structure of the svofas is comparable to that of the fine 

channels and pores present in the lotus stem ; 

(iv) they transport and purvey vasa to all parts of the body, 

and 

(v) rasa oozes ( sravanam ) through the pores of the srotases 

to nourish the sthay: dhatis. 

Charaka has bzen more explicit about the exact nature of and 
functions performed by srotases. He observes: “ Svofamsi serve as 
ayanamukhas to both the mala@khya and prasaddakhya dhatis. They 
nourish the different species of ( sth@yi) dhatiis, with requisite quanti- 
ties of appropriate nutrition.””* 

This passage invites, particular, attention to the terms ‘ ayana- 
mkuhani'’ and ‘ malaprasadakhyiniam dhatiindm.’ The former, 
term is composed of two words viz., ayana and mukhani. Ayana is 
derived from the root 34-na!, meaning, ¢o go or to move, that is, that 
through which movement of materials takes place. The word mukha 
is derived from the root FA -aAlett, meaning, to leave or to be free, 
Amarasimha has described mukha as a synonym of f4:azar_ meaning, 
a structure through which things get out (or getin)."’’ Charaka’s 
definition of srotas as aqma-alatia is also similar to the above. 
Chakrapanidatta, in his commentary on the passage under reference, 
has interpreted the term ayan@ni as the place of entry (or exit ). 
The reference here is to the functions of svof@msi which, in his view, 


811.  flarartaa gana gua sagas a | 
grit wate we wi Beata n( Ash. Hri: Sha6: 46) 

812. Amarakosha 

813. Haart a ant want Soma, Bq AAT aralta, Hens a B: aferae 5 
Raa Barat agar a Tea AA AeA Aya Gaza | NAA AeTaH wala, 
Targa TaRITNAM TAs Ws Wh se ar aaa nT Baa HT, Aa apTagqeara 
maartonerd: | ( Chakrapani on Charaka:Sitra 28: 5) 


: - 378 . : . . ° ° . 


é é ® e e o ° e e Ss rotas 


serve twofold purposes viz., serve as conduits through which both 
prasada (nutrient ) dhatas as well as mala dhatis ( waste—products 
or products of degradation ) are transported and as structures through 
the pores of which prasdda dha@tiis and malas pass to and from the 
sthayi dhatis.*“ In other words, the channels of transport, entry and 
exit of both the poshaka dha@tus and malas are not distinct and 
different entities, that is to say, the channels which serve as vehicles of 
transport of both pras@da and mala dhdatus also serve the purpose of 
their egress and ingress. 


The term vasadi dh2fis, used in the context of srofdmsi needs a 
clarification. It refers to the sthdyi or poshyarasa cum rakta, which 
circulate and transport poshaka or asthayi dhatiis to other poshya or 
sthayi dhiatts. The fluid that circulates through dhamanis (arteries ) 
and siras (veins), which latter have their origin in the hridaya (heart), 
has been usually described by Ayxrveda as rasa. This vasa is the 
fluid matrix which not only serves as the vehicle of transport of sthayi- 
vakta dhiitu but also of poshaka ( nutrient ) dh@tus meant to nourish 
other sthdy: dhatits. It oozes or exudes, diffuses, filters, or permeates 
through the ayanamukhas of srota@msi. A distinction between the 
circulating rasa and rakta cannot, possibly, be made as the fluid that 
circulates in dhamanis and sivas 1s a composite whole and a com- 
plex flowing tissue. A reference was made earlier to Ayurveda Sitra, 
according to which “vasa itself is rakta and rakta is both 
rasa and rakta”’.*'® Proceeding, in addition, on the basis of adhikarana- 
siddhanta’’ with reference to rakla mokshana (blood-letting ), the 


814. Theterm malakiya dhatu is significant and, it has reference to waste 
products or the degraded elements of tissues, which are not meant to be 
discarded entirely, As shown earlier, while discussing the concept of 
Ahaius and upadhatits,a part of malas is utilised for the synthesis of 
some of the structural elements of the body as well as to subserve some 
of the vital functions of the organism, while, a part is utilised to compose 
excrements which are periodically thrown out of the body. Malas, like 
poshaka .ihatus are constants of the circulating rasa-rakta, Sthayi dhatis 
are seldom without malas. Examples of CO.,, lactic acid, urea, uric acid 
ketone bodies etc., will illustrate the point. 
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fluid which is drawn out of the siva ( vein ) is red and it is the blood 
that is pumped or thrown out, as it were, by hridaya (heart). This 
fluid is both rasa and rakia, in the sense that, the rakta dha@tu, while 
being transported by rasadhatiz, during the vikshepana ( circulation ) 
of the latter, imparts its characteristic red colour to it. Chakrapdnt 
datta has also recognised hridaya, as the seat of rakia.*"' Thus, at the 
level of circulation, there is no difference between the rasadhatu. and 
vaktadhatu. It may be recalled, in this connection that, both Chakra- 
panidatta and Dalhana had interpreted the term ‘ dhatugrahana 
nisrutam’ inthe context of djo--visramsa, 6j0o—-vyapat and Gja-kshaya, 
as Ojovaha srotas. Chakrapanidatta has, in addition. described 
dhatuvaha srotémsi as Ojovadhinis. Thus, rasa and ra@kta which 
transport ojds are also spoken of as 6jds. The dasha mahamila 
dhamanis, which are stated to emerge from Aridaya ( heart) and 
spread throughout the body, giving off ever smaller branches during 
their course, ultimately end as srofdi1si which are, perforce, extremely 
fine tubes, with innumerable openings or pores in their walls, through 
which rasa sravana or the exudation of vasa takes place. In this 
sense, svota@msi would demarcate and line the stha@y: dhatiis and thus 
answer to the description of kalas viz., dhatwashayantara niaryadda. 

The conclusions above assume importance, when studied 
together with the description of the charcateristic features of different 
parts of the vascular system viz., dhamdntis ( arteries ), srolant s 
( capillaries ) and sivas ( veins ) and, the order in which they have been 
enumerated. Says Charaka:” they are spoken of as dhamanis because 
they pulsate, as svoidmsi because, they permit oozing and siras- 
because they maintain a continuous flow of rasa—rakta. 

The significance of the description of the different parts of the 
vascular system and specially, the order in which they have been 
enumerated,: can be readily appreciated by a study of the relationship 
that exists between these three distinct components of the vascular 
system. There are, no doubt, morphological and functional differences 
among the different components of this system. The identity and 
diversity that exists among them can be seen from the fact that the 
heart and the entire vascular system have been shown to be lined with 
a single continuous layer of smooth and flat epithelial cells—the 
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endothelial cells, as they are also called. These cells constitute the 
entire internal wall of the blood and lymph capillaries but, in larger 
channels, muscle and fibrous elastic tissues envelop the lining layer. 
The wider the vessel, the thicker is its wall. Arteries, which bear the 
brunt of internal fluid pressure are, particularly, thicker as compared 
to veins and lymph vessels. Arterial blood flows in rythmic spurts, in 
keeping with the rythm of the heart. As each spurt of fluid impinges 
on the wall of the arteries, it gives rise to dhmiana (pulse vibration ). 
Likewise, as the distance from the heart increases, the arterial spurt 
becomes less and less powerful. By the time blood flows through 
capillary vessels and has reached the veins, it no Jonger spurts but 
flows in continuous even stream. Thus, hridaya, dhamanis, srotaémsi 
and sivas (including, rasavaha srotamsi ) constitute a single circula- 
tory unit, which regulate the proper flow of bloodand nutrition supply 
to and the clearance of waste-products from sthayi dhatis. 
Srotamsi and capillaries 

It will be seen from the point of view of pratyaksha pramana 
( observational evidence ) that the internal transport system 
includes a series of tubes through which rasa (-rakta) is propelled 
to all parts of the body. Hridaya (heart) occupies the central 
part of this system and supplies the motive force and dhamanis 
(arteries ), srofamsi (capillaries ) and sivas (veins), including the 
rasavaha srotimst or rasadyanis—the lymphatics,-constitute the con- 
duits. Dhamanis (arteries ), which are generelly pulsating tubes, are 
responsible for the transportation of rasa (-rakta) from hridaya to 
the sthay: dhatis (formed and existing tissue elements ), through ever 
smaller branches. The m%l@dhamanis (the main root arteries ) are 
often large, the successive branches that emerge from them have, 
increasingly smaller diameter and the smallest arteriole may have a 
diameter of only 0.03 mm, The siva-samstha@n@ is concerned with 
the gathering of vasa from sthdyi dh@tis and returning it to 
hridraya, From the smallest siva ( venule ), the succeeding branches 
become larger and larger, as one stra ( vein) joins another. The sivas 
(veins ) which transport rasa (—rakia) to the hridaya (heart) are 
larger vessels; they often lie parallel to dhamanis (arteries) of the 
same size. Sivas, do not, generally pulsate. 

The more important fact which has to be takennote of, in the 
present context, is that the svofa@msi (capillaries) which are truly 
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minute channels (tubes) lie between the smallest dhamanis (arterioles) 
and sivas ( venules ). The diameter of a srotas is smaller than that of 
a hair. Many svotamsiaresosmall that even the sukshma param@nits 
of the sthayi rakfa dhatu (erythrocytes) may have to pass through 
them in a single file. Their diameter varies from 5 to 20 microns and 
are generally about 0.5 mm in length. 


The structure of srofamsi (capillaries ) which determines their 
function, is very important, especially as regards their twofold 
functions viz., ayaa and mukha. The walls of srofa@msi are 
seen to be formed merely of a single layer of flat endothelial cells, 
that is to say, they are only one cell layer thick. It is through 
the walls of srot@imsi ( capillary wall) that poshaka dravyas (nutrient 
materials) such as QO, and asthay: dhatis pass out to the sthayd 
dhatiis while, malas { waste--products ) enter the rasa (-rakta) and 
are carried away. It may be noted here that, the term srofamsi is 
a comprehensive one which include structures that secrete and excrete 
or perform both functicns e. g., kidney tubules. 


At the level of ssot@msi (capillaries), the space between the 


wall of the svotas (capillary ) and the parananiis of sthayi dhatiis 
(tissue cells) is filled with rasa (tissue-fluid). This fluid is the 


filterate of the circulating stha@yi rasa dhatu (plasma). It filters from 
the sthay: rasa dhatu ( plasma ) through @yan@-mukhas (the pores in 
the capillary wall). A system of rasayanis ( lymphatic vessels} drain 
the fluid from extra-cellular spaces. The fluid, present within 
the vas@yanis (lymphatic vessels ) is known as rasa (lymph). Since 
the tissue-fluid and lymph are essentially the same, this definition of 
lymph is not generally adhered to, as the rakia or blood passing through 
the tissues is confined to srofadmsi (capillaries); it never normally 
comes in contact with the paramanis (cells ) of sth@yz dhai%s (tissues) 
The vasa (lymph) acts here, as the medium of exchange between rasa 
cum rakta ( blood ) and the s‘ha@yi dhatiis (tissues). Poshaka dhatis 
pass through the ayana-mukhas of srofamsi (capillaries ) and are 
carried away by rasa (tissue-fluid) to dha@tu paramanits (cells). 
Waste—materials of cell-metabolism (dh@tu-paka) pass from dhatu- 
paramanis (tissue cells) into the vasa (tissue-fluid ) and, then are 
absorbed into the circulating rasa-rakta ( blood stream ) to be carried 
away. The vasdyani (lymphatic) system is a one way collecting 


° ® ® 382 e e e ® ® e e 


* e ° e ° . ° ° e srotas 


‘system and it is mainly concerned with the gathering of rasa ( tissue- 
fluid ) and not with its distribution. Smaller vas@yanis (lymph vessels ) 
combine to join larger ones and they, in their turn, eventually, drain 
into the siras (veins ). Rasa (lymph ) again, becomes part of the 
circulating rasa-rakta (blood) and is distributed by the dhamani 
(arterial ) system. The vasdyani type of srotamsi (lymphatic capilla- 
ries) resemble srotases that transport vasa-rakta ( blood capillaries ). 
In structure both of them are constituted by a single layer of para- 
manus of kala (endothelial cells). The terminal ends of rasyanis 
(lymphatic capillaries) are closed; the rasa (lymph ) is absorbed 
through tissue-spaces and the delicate k@/a ( endothelial membrane 
that surrounds the spaces). Rasiyani type of svotamsi (lymphatic 
capillaries ) are wider and more irregular than those that transport 
rasa-rakta ). They anastamose readily and form elaborate plexuses. 

It will be seen from the froezoing factual data that, capillaries 
arterial, venous and lymphatics have an immediate and direct bearing 
upon the Ayurvadic concept of svo/@msi and, it is at this level that, all 
metabolic exchanges paripaka or dhatupaka and chayapachaya take 
place. These data lend support to the observation made by Punar-- 
vasu Atreya that “No structure in the body can grow and develop or 
waste and atrophy, independent of svofamsz that transport dhatus 
which latter, are constantly subjected to ( metabolic ) transformations 
‘The svofamsi subserve the needs of transportation.” 


ad f& atal get aeaty atateahtinaded, ay aisaftarstea | 
aaa ag qienaaraaaat adaaadia vaxqaarda 
The specificity of srotamsi : 


According to Ayzirveda, srofamsi which represent the internal 
transport system of the body, especially at the level of the stha@yi 
dhatiis, exercise a selective discrimination, as regards the supply of 
nutrition to these dhatiis. This idea is implicit in Charaka’s observa- 
tion that “nutrient substances which nourish the dha@li%s undergo 
paka by the ushma ( agni ) of dhafis. They are then made 
available to the dh@tiis through their own svofams?’"™ Again, the 
theory that the pattern of distribution of nutrition to the sthay: 
dhiatis is comparable to (i) the supply of water to the several 
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plots, in a paddy field ( kedG@ri), through a system of cannals or 
channels ( kulya ) and, ( ii) the sthayi dhatis, like pigeons (kapothas} 
choose the kind of substances they need for their nourishment from. 
the nutrient pool, represented by vasa, as dh@t%s circulate through 
Rulyas (channels or cannals ) represented by svotdmsi, has three 
implications viz., (a) the svofamsi represent a system of channels or 
cannals through which poshak dhaliis are transported to sth@yi 
adhatis; (b) each dh@tuvaha srotas is specific to the particular species 
of stha@yi dhatt to which it transports nutrition. The dh@tuvaha 
Srofamsi possess a selective descrimination as to the kind of nu- 
trients that should be made available to their respective dhatits, and 
(c) the sth@yi dhatis also exhibit a selective descrimination as regards 
the kind of nutrition they need. 

Chakrapani datta has made a direct mention of the specificity of 
srotamsi. He observes: “‘ Svofémst do not transport sthiva dhatiis 
but only the dha@t%is which are undergoing metabolic transformations,. 
The dha@tiis which are formed consecutively from the poshaka dhitiis 
are the sthayi dhatis... The nutrient material of a particular dhati 
does not nourish it through a svofas other than its own, because of 
the location of the poshya dhatis, in different parts of the body.’*” 
Thus, nutrients meant for asthi dhati, while being transported by 
vasa through ma@msa dhatu may not be allowed to ooze through the 
ayna mukhas of mamsavaha srotas, for, according to Ayurvedic 
views, the mamsa dhatu needs a particular type of parthiva substance, 
whereas, the pdrthiva substance required for the asthi dhatu is of 
a different kind. The concerned srofamsi apparently decide as to 
which kind of parthiva dravya should be allowed to pass through 
their ayana mitkhas, on their which way to m@msa or asthi dhatu as 
the case may be. 

_ The doctrine of specificity of dhatuvaha srot@msi posited by 
Ayurveda is important and hypotheses similar to it are seen to emerge 
from modern scientific researches, in the field of physiology and 
biochemistry, relating to the “mechanism and dynamics of the 
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exchange of fluid across capillaries”. Discussing Starling’s hypo- 
thesis of the exchange of materials between the arterial and venous 
branches of the circulation, Abraham White ef al has observed that 
“ Although consistent with many observed facts, Starling concept of 
the exchange of materials between the arterial and venous branches 
of the circulation does not account for the differences of exchange 
among various tissues. Additional factors are the structure of the 
membranes which separate capillaries from tissue spaces and rapid 
diffusion along the length of the capillary. Insight into the differences 
in the nature of the walls of glomerular capillaries and the capillaries 
of striated muscle has been gained by comparative measurements of 
the rates of diffusion of water and solutes between the vascular bed. 
and the extra-cellular spaces of kidney and muscle. In these studies 
the permeability of water was found to be 100-fold greater for the 
glomerular capillaries than for those of muscle. These results were 
most readily accounted for by assuming the presence, in the capillary 
wall of pores, the numbers of which per unit area, as well as their 
shapes and dimensions, can be assumed to vary according to the 
tissue in which capillaries are found. Thus, Starling concept which 
assumes the ultrafiltration of blood constituents, is modified 
to include the concept of a porous capillary wall, with pore numbers, 
dimensions, and shapes varying in capillaries of diverse tissues, and 
operation of a rapid diffusion process across the capillaries, ”’~° 
Starling concept, as modified above, does not appear to satisfacto- 
rily explain the phenomena of semi-permeability. Thus, we see 
Paul Weisz observing that, “ The property of being permeable to some 
substances and impermeable to others is described as semipermeability. 
In the past, passage of materials through living membranes has been 
compared with passage of materials through nonliving ones ( like 
cellophane ), which are also semipermeable. They let water or small 
ions through, but not proteins, for example. Particle penetration 
through nonliving membranes can be explained rather readily in terms 
of diffusion. Ions, for example, would strike the barrier, most of 
them would bounce off, but some would pass through pores in the 
membrane. If ion—concentration is greateron one side than on the 
other, more ions on the average would migrate into the dilute side, 
thus equalising concentrations. A “ pore diffusion” hypothesis, 
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however, is generally inadequate for living membranes. These 
exercise a selective action, as yet poorly understood. Two particles 
may be of equal size, yet one can pass a given plasma membrane, 
the other cannot. Again, a particle may be able to pass freely in 
one direction, but not in the other. Energy expenditure is involved 
in the transmission of materials through living membranes. The 
migration of water and of glucose through plasma films, formerly 
regarded as classical examples of “ penetration by diffusion’, is now 
known to be accompanied by complex chemical processes at the 
colloid surface. Thus, rather than visualising a passive membrane 
with small holes, we are led to consider plasma films as dynamic 
structures in which entering or leaving particles are actively handed 
across from one side to the other. Fatty components of membranes 
are thought to contribute particularly to these processes. ’’™*! 


Modern trends, relating to the phenomena of semipermeability 
and selectivity of capillary walls and plasma membranes, summed up 
above, are significant. They are reminiscent of the views advanced 
by Punarvasu Atreya, Sushruta, Vagbhata, Chakrapani datta and 
Aurandatta on the two aspects of the functions of svofa@msi, viz., as 
channels of transport of nutrient materials and waste products, on the 
one hand, and the to and fro movement of materials through the 
mukhas or pores present in their walls, on the other. Like Ayurveda 
modern medicine too has recognised the specificity of substances, diff- 
erent, kinds of tissues need. Thus, recent studies in the metabolism of 
proteins have shown that ‘the pattern of amino acid mixture supplied 
to the tissues will determine the suitability of these substances for 
the synthesis of a specific type of cellular protein.”*”” 


The views of Punarvasu Atreya, cited earlier, that the struc- 
tural peculiarities 1. e., the elements that compose the srvofamsi, the 
materials they transport, the tissues ( dh@t#%s ) to which they serve as 
channels of transport and the regions of the body they cover, consti- 
tute the significant features of srofamsz, finds anecho in modern 
views relating to the properties of capillary walls and plasma 
membranes of cells. 


821. Paul B. Weisz... Biology., p. 46., Mc Graw Hill Publication., 1955 
edition. 
822, Abraham White ef al., Principles of Biochemistry., p 518,., 1954 edition. 
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Srotovaigunya 
Yet another important aspect of srof@msi that has emerged from 
the discussion above, is the view that they (capillary walls and plasma 


membranes ) are dynamic structures, which expend energy in the 
performance of their functions i. e., the transmission of materials 


from one side to the other. This, in Ayurvedic parlance, will amount 
to agnt vyadpara and paka at the level of dhatiivaha srotamsi. 
The dushti or impairment of @gni may, in this view, lead to 
khavaigunya or srotovaigunya i. e., the impairment of the 
functional integrity of the svotas, leading to its inability to 
perform its normal functions. Khavaginya or srotodushti is stated 
to produce svotorodha ‘occlusion or obstruction) of the svotas, 
resulting pari pasu in the obstruction to the normal flow of doshas 
and poshaka dhatds, and the stasis of malas (waste—products ). 
The doshas, thus retained, are stated to interact with diishyas of the 
affected region. This phenomenon has been described as dosha- 
dushya sammiurchana. The site where such an interaction takes 
place is stated to be the region where the process of disease is pri- 
marily initiated. The stage of dosha—-diishya sammiurchana, as 
already pointed out under kriyd-k@la (in pages 98-100 ), corresponds 
to the phase, known as sth@nasamshraya when, the prodromal symp- 
toms of the disease is said to manifest. 

The phenomenon of khavaigunya or srotodusht: needs an apprai- 
sal. It may be recalled that pachakamsha ( moieties of pachaka pitta ) 
parmeate the dhifus and augment the functions of the sthanika pittas 
( pittas normally present in the stha@yi dhatus). Srotamsi, which- 
answer to the description of kalas, are living (dynamic) structures; 
they actively metabolise, as all other living tissues do. In cases 
of pachakadgnt diishti (impairment of the pachakapitta), the 
amshas ( moieties) of this pitta, contributed to dhatis also suffer 
dushti (impairment ). This is stated to lead to the impairment of the 
functions of svofa@msi also, resulting in consequence, in svdtoro- 
dha or obstruction of the sortas. The characteristic feature of this 
state, according to Charaka, are: “ atipravritti (an excessive flow) or 
sanga (retention or holding up) or sivagranti ( dilatation of veins ) or 
vimarga gamana (the flow of the fluid, in the affected area, through 
channels other than its own” )."* 
$23, sifaaafe: wet ar front aeaarslt ars 

faarhiad ata ataat gfsaera u ( Charaka: Vi. 5: 24) 
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Commenting on a passage in Ashia@nga Hridaya, similar to the 
one referred to above from Charaka samhita, Arunadatta has illu- 
strated the phenomenon of atipravritti with the example of an 


excessive flow of urine—-bahumiutra-as in prameha™ (polyurea in 
diabetes mellitus and insipidus ) and in atisdra (diarrhoea ) ; Sangd, 
with the example of mitrvakrichra*(anuria and retention of urine) and 
the voiding of small quantities of feces at frequent intervals or to 
the retention of it, as inudavarta**(constipation). The symptomatology 
of srotodushti, as described by Charaka, would amount to an increas- 
ed permeability, resulting in the leakage or the retention of fluids and 
materials present in it; dilatation of s‘vas (veins) or passive conges- 


tion or the movement of fluids through collateral vessels or, back- 
pressure leading to edema—a situation which can be summed up thus: 


“increased capillary and cell membrane permeability result in the 
equalisation in the chemical composition of inter and intra-cellular 
fluids, haemoconcentration, tissue-catabolism, hypotension, hypo- 
thermia, hyperkalemia, clinical manifestation of ‘shock,’ gastro- 
intestinal erosion etc’*"' Samhita granthas have treated agnimandya 
(both at the level of jatharagni and dh@twagni) as conducive to 
srtovaigunya-agnidushti being followed by srotodusht1, In addition, 
agnidushti or mandya, at the level of dh@twagni paka (intremediary 
metabolism) is stated to lead tothe interaction between @madosha and, 
tridoshas, resulting in what may be described as metabolic histo—toxic 
anoxia. Thus, all pathological lesions—acute or chronic, in this view, 
have their beginnings at the level of srofamsz. 

The few examples furnished by Avunadatta are merely meant 


to illustrate the different aspects of svolovatgunya. Examples of the 
outcome of svrotovaigunya and doshdadiushya sammirchana, in 


different parts of the body, gathered from Charaka samhitG, are 
furnished in pages 98-101. All these examples invite attention to the 
following :— 


824. wire safatan qaangatast weaggya | 
( Arunadatta on Ash. Hri: Sha:3: 45) 


825. =apgétat aaa niagara, ghufaacraraggre: | (Ibid ) 
826. oitsaafa:, Pages: gre aq... dn: eave gem giver at: | araar 
aaMarsfeay, Wayans: | ( Ibid ) 


827. Hans Selye and Claud Fortier: Adaptive Reaction to Stress : 
Life Stresses and Bodily Dis@éase: p 4., 1950 edition; Wiliam & 
Wilkins Publication, 
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(1) Tridoshas or, tridhGtiis, as they are also known, represent a 
broad—based generalisation of the vital functions of the body, 
classified under three main headings viz., vata, pitta and kapha 
(shleshma). As stated in page 25, ‘many of the physical and mental 
phenomena ascribed by modern physiologists, primarily to the activities 
of the nervous system, in all its different aspects, are those which 
Ayurvedahas ascribed to the vita system. Similarly, many of the 
physical and mental phenomena attributed by Ayurveda to ‘the pitta 
system are those which modern physiologists include under the activi- 
ties of the thermogenetic and nutritional systems (including the ther- 
mogenetic, the activities of glandular structures, especially enzymes 
and some of the hormones ). These functions are of vital importance 
in digestion, metabolism and tissue—building. Likewise, many of the 
functions of kapha (shleshma) are those which modern physiology 
has inclu:led under the activities of the skeletal, anabolic, reproductive 
and immunological systems. 


These threefold functional forces are represented by corresponding 
substances present in the body. The materials that contribute to the 
formation of these functional substances are derived from nutrition. 
They are as frequently destroyed as they are formed. We may now 
advance the view that there exist in the body paoshaka doshas or the 
precursors of doshas as there are poshaka dhatiis. Doshic disturban- 
ces generally involve the poshaka doshas i.e., biological substances 
inetabolically produced. Thus, chaya, prakopa,: prasara and sthana- 
santshraya, relate to the accumulation, excitation, spread and arrest 
followed by their movement through channels other than their own 
of the poshak a doshas. 


(2) Dhatis have two aspects viz., (i) the existing, formed tissues 
of the body known as sthira or poshya dhatits, which contribute to 


the structural architecture of the body. These dhatuis are as cons- 
tantly formed as they are destroyed. The materials with which they 


are formed are derived from nutrition. /a@tharagni and dhatwagnis 
are responsible for the conversion of foods into organism specific 
boshaka or precursor dhatiis, meant to be incorporated into the 
existing sthira dha@tis, yielding, in the process, several kinds of waste- 
products or malas, as they are called. Both the poshaka dhdatiis and 
malakhya dhatis are always circulating in rasa-rakta, Dhatwagni- 
pika has a parallel in intermediate metabolism, described by modern 
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physiology and biochemistry. Any disturbance or impairment of the 
functions of Jatharagni and dhatwagnis, or agni dushti ( mandya ), 
as it is also called, result, pari pasu in the production of partially or 
incompletely digested and metabolised poshaka dhatis, which are 
known variously as @ma (immature, raw) and malas. These are 
the factors which are generally spoken of as dushyas. They cause 
varieties of abnormal states. The poshaka dhatis constitute the 
second aspect of dhatiis. 


(3) Malas have two aspects viz., (a) those produced in the course 
of the process of digestion, in the Roshtha or alimentary tract. They 
represent, in part, food residues or annakitfa, a fraction of which is 
eliminated through urine while, a part of it, together with some of 
the malas produced during dha@twagnipaka are secreted into the 
pakwashaya (larg2 intestine ) and eliminated as shakrit or pirisha 
(feces ); (b) those produced, (i) during the course of dha@twagnipaka 
and (ii) in the course of the process of dha@tu (sthira) chayapachaya 
(synthesis and breakdown of tissues). A part of the »zalas, 
thus produced, is utilised for the synthesis of some of the stuctural 
elements of the body, such as the upa-dhatits and to subserve some 
of the vital functions of the organism, and a portion, is discarded 
from the body. as excrements. Poshaka dcshas and dh@tis which 
have not been properly dealt with by aztav@gnz are also known as 
malas. 


(4) Svofamsi constitute the internal transport system of the 
body. They relate specially to the more finer channels of circulation 
and pathways. They have a parallel in the vascular capillary bed and 
plasma membranes of cells, through which metabolically produced 
substances pass to and from the sthira dhatis. These channels are 
semipermeable and they exhibit selectivity. Metabolic exchanges 
take place at this level. At a fundamental level, srot@msi form 
part of the kala system of the body. Agni dushtt or mdandya 
of the cells that compose the srofamsi, lead to srotovaigunya or func- 
tional disturbance of the srotases which may be followed by structural 
changes in them; this may lead to srvotorodha which, in turn, brings 
about an interaction between the excited ddshas and dish yas, at the 
site of their arrest. Further developments involving the doshas and 
diishyas of the region affected and their inter-action with those arrest- 
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ed in circulation, closely follow. The doshas and dishyas arrested 
in circulation are spoken of as Grambhaka or Ggantujas and those of 
the locality with which the former interacts, as sthanikas. The dosha- 
diishya sammirchana, mentioned above, leads to sa@ma or toxic- 
states. At the stage of vyakti, the disease is fairly well established as 
a definite and recognisable entity. 


A thorough understanding of the evolutive process of disease, 
having regard to the doshas, ditshyas, malas and srotdmsi involved 
is of great importance and basic to the application of the principles 
of treatment laid down in ka@yachikiisa viz., sanishodana ( shadupa- 
kramas-Charaka and panchakarmas-Vdgbhata) and samshamara 
therapeutics. 
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1. Books are issued for 15 days only but 
may have to be recalled earlier if urgen- 
tly required. 


2. An over-due charge of 25 Paise per day per 
volume will be charged. 

3. Books may be renewed on request, at the 
discretion of the Librarian. 


4. Periodicals, Rare and Reference books may 
not be issued and may be consulted only 
in the Library. 


5. Books lost, defaced or injured in any way 
shall have to be replaced or its double 
price shall be paid by the borrower. 
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